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ORMET CORPORATION
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AW GERAGHTY

AV MILLER. INC. ROFZFHOE~ LWOTR Lo6- 00062
Ground-Water Consultants ’
WATER SAMPLING LOG .
. Project/No. ) {‘MCT FA'O735/ HOOY Page { of __1

Site Location HC( VW\‘)'OCL\ Ol’L\\O
‘sameino. Ficld blank B2 Repicate no. oate 7—1-%%
Weatner T 100° Bogan 9 [ 710 Comoieton 2 %

EVACUATION DATA

Description of Measuring Point (MP) A/ A
Height of MP Above/Below Land Surface MP Elevation
Total Sounded Depth of Well Below MP Water-Level Elevation
Held DepthtoWaterBelowMP__|  Diameter of Casing
Gallons Pumped/Bailed
Wet Water ColumninWell _1____ Prior to Sampling
GallonsperFoot _____}

Sampling Pump Intake Setting
Gallons in Well _AJ.L_ (feet below land surtace)

Evacuation Method_————

SAMPLING DATA/FIELD PARAMETERS
Color_ADN¢ Odor Appearance C@M— Temperature _______°F/°C

Other (specific ion; QVA: HNU; etc.)

Specific Conduct , .
umhos/cm mc? ) pH L. 7¢

Sampling Method and Material Out O'F DT _axec Candainec

Container Description
Constituents Sampled FromLab_ X _orG&M_____ Preservative

L2Ale-2157

Remarks

Sampling Personnet TC&W\,D'D(’ ”’. K F_ar\(jn

- WELL CASING VOLUMES

GALJFT - 1-%" = 0.077 2* =018 3 =037 4° = 0.65
1-A* =« 0.10 2% = 024 3%* = 0.50 6" = 1.48




A®Y GERAGHTY
AV MILLER, INC.

A Ground. Water Consultants

RO738HOB~ WTR LOG ~ 000 |

WATER SAMPLING LOG .
projecuo, _ (el PA o 235 Hoo% Page__ | of 1
Site Location l’hvw\i \OC(L Ohia
 sitawellNo. MW -1 Rephcate No. Date (= A7-§¥
weaner $O° Suany Bogan =T |4y23 O g M) SO,
( EVACUATION DATA
Description of Measuring Point (MP) Iop £ PC
Height of MP Above/Below Land Surface __L.ﬁb_. MP Elevation LL8.OF
Total Sounded Depth of Well Beiow MP _ZL, | | = Water-Level Etevation o) 2.8 2
- Held Depthto Water BelowMP 55,35 Diameterof Casing __2"
Wet Water Column in Woll_lﬂ..&ﬁ___ grailorb:‘osSampling M@.E_ ) g
Gallons per Foot _Qr_l_é__
Gallons inWell 212 (?:'etnp' w'"&mm)m_?@@mn_
Evacuation Method Tﬁabm ha( ‘f\(‘
SAMPLING DATAFFIELD PARAMETERS
Color ﬁkﬂlﬂ'\ Odor — Appearance_\/ (/_Lz&(u Tumerm_[ff__w&)
Other (specific ion; OVA; HNU; etc.) d
) m&mﬁ?ﬁ“ pH_ 6.3
Sampiing Method and Materisl__L el koect[ey
Constituents Sampled memm_ Preservative
Short Lst
Remarks

Sampling Personnel MMM%M '

WELL CASING VOLUMES
GALFT %" « 0077 2 =018 3 =0¥ 4" = 0.65
1-%" = 0.10 29" = 024 3% = 0.50 6" = 148

1/86



AWV GERAGHTY ROF3IBHOE - WTRLOG -000 2

AV MILLER. INC,

Ground-Water Consultants

WATER SAMPLING LOG .
projecuNo. _ORMET __ PAOZ38 HOOK Page_ | of |
Site Location Hcmvxdaal Onio

 stawelNo. _MW-2 Recicate No. Date [~ 6~¥¥
Weather U 00°  Eagan T j357 e g ind |4 20
EVACUATION DATA

Description of Measuring Point (MP) TQP O‘F P V C

Height of MP Above/Below Land Surface ___| - 9 MP Elevation Lbo.12
Total Sounded Depth of Well Below MP _0.8.23 Water-Level Elevation __ & O 8 - 1O
Held Depth to Water Below MP _.6._0£._9_\_ Diameter of Casing a2

Galions Pumped/Bai 11
Wet Water Cotumninwell 22| PriorioSamging 0l2.1) ‘5

Galions per Foot __L(a_o
4 0 Sampling Pump Intake Setting
GallonsinWell__;_;?__ (feet below land surtace) Joep ofF Sceeen

Evacuation Method Tf ‘F {ovl bcujef

SAMPLING DATA/FIELD PARAMETERS

coor bbb~ QN Odor_. T Appem_ﬁLﬂazly.,SEMTmm_lf_on@

Other (specific ion; OVA; HNU; etc.)

Specific Conductance,

umhosiom ____ (20000)  pH__ {644

Sampling Method and Material__ 124 lon oy fer

Container Description
Constituents Sampled Froml.nblorG&M___ Preservative

lona List
v

Je ki Ph +Cond

Sampling Personnel J CﬁM",DbC“ JFJNQ.SC/ 1 JC ;KSM}M
) WELL CASING VOLUMES
GALFT 1%" = 0.077 2 «0.18 * =0% 4" =065

1V° = 0.10 20" =« 0.24 3" = 0.50 6" = 148

1/86



AV GERAGHTY
AV MILLER, INC.

8 Ground-Water Consultants

7?07'38H08—wr2L06-w03

WATER SAMPLING LOG ,
ProjecyNo. __ ORMET [ P 0333 1003 Page__ | of ]
Site Location Hannibal, ORIO
Site/WeliNo. _MWw~-3 m&m No. Date ©/A9]%%
Weather _Sunny eid FOS gg.?';nsamp“"g 10-30 &m,:p.mp“"g 16-495

Description of Measuring Point (MP)

EVACUATION DATA
Topr of PVC

Height of MP Above/Below Land Surface __ A -1l MP Elevation LYS-19

Total Sounded Depth of Well Below MP

_#%-03  water-Level Elevation Gi1.319

Held Depth to Water Below Mp_jg"%‘_ Diameter of Casing 2"
) Gallons Pumped/Bailed
Wet Water Columninwell_$+2% _ priortoSampling __{21-:34) 22
Gallons per Foot __Q-il '
Sampling Pump Intake Setting
Gallons in Well ___T-0% (feet below land surface) Toe of Scccen
¢ Evacuation Method TeSion  baviel

SAMPLING DATA/FIELD PARAMETERS

Color_it. hrewn  Odor e

Appearance_31.__si ity Temperature _$3 -5 °F@

Other (specific ion; OVA; HNU; etc.)

frma?umd m% pH_ D-96
Sampling Method and Material Tellen  bsiler
Container Description
Constituents Sampled FromLab_X__orG&M_____ Preservative
Shoct List
Remarks

Sampling Personnel __ Y. INaser |

J. hefroa, I CampbeN  T- Rolvasky

GAL.FT 1-Va" = 0.077
1-%" = 0.10

WELL CASING VOLUMES
2" =016 3 =037 4" = 0.65
2-%" = 0.24 3%" = 0.50 6" = 1.46

1/86



AWV GERAGHTY
V& MILLER. INC.

Ground-Water Consultants

ROF38BHOE - WTR LOG—~000Y

WATER SAMPLING LOG
ProjectiNo. _PHOT3G HOQF  Ormet Page | of_ |
Site Location_{fannibal OH
sierwetno. MW-Y Roptcate No. Date (2-22-5%
weather _Clans, ot EL’Z"anS”“"""gJ p=1f &";:\epummg 1213
EVACUATION DATA
Description of Measuring Point (MP) _T2Q of Plc
Height of MP Above/Below Land Surface __1.1'7_ MP Elevation Lbl.oN
Total Sounded Depth of Well Below MP 72542 Water-Level Elevation §49%.319

Depth to Water BelowMP 6L, 68
Water Column in Well _LZ_:ZL
Gallons per Foot Qilé__
Gallons in Well 1O

. Held

Wet

Diameter of Casing Q\:'

Prior to Sampling

Sampling Pump Intake Setting
(teet below land surface) ___7ap oF Screcu

Evacuation Methodw

SAMPLING DATA/FIELD PARAMETERS

Color__Browsn Odor — Appearance 541;:,\ Temperature_[ 45 °F
Other (specific ion; OVA; HNU; etc.)
Specific Conductance,
umhos/cm 550 pH_ 7,03
Sampling Method and Material__Telzs Bailes
Container Description
Constituents Sampled Fromlab__ X orG&M ____ Preservative
S[HORT LIS =A
Remarks
Sampling Personnel _TO, TRAV T 1]
T 4
WELL CASING VOLUMES
GALFT 1-%" = 0.077 2* =016 3" =037 4" = 0.65
1-%" = 0.10 2" = 0.24 3%" = 0.50 6" = 146




AW GERAGHTY ROF35HOB- LOTRLOG- 0005

AV MILLER. INC.
.’ Ground- Water Consultants

WATER SAMPLING LOG ‘
projecuNo. _PACT3% HOOT ORMET Page o |
 Site Location [Hannbe [ Ohio
steweiNo, _MMW=S Rogicato No. Date _7~L-FT
Waeather M_Y_L'&m_ig. '!’iuna:nSm\pIing 0 b&) g'n‘.;pleted ‘f bi{ﬁ{a
EVACUATION DATA

Description of Measuring Point (MP) IQ% o{ P\IC

Height of MP Above/Below Land Surface __1 - 93 MP Elevation L6310k
Total Sounded Depth of Well Below MP _G177  water-Level Elevation 599. 8¢
~ Held Depthto Water BelowMP _ (0830 Diameter of Casing "
Wet Water Column in wan&i;a_ﬁ; mm o ( 11.31) Lbf :
Gallons per Foot __n_UO__

77 Sampling Pump Intake Setting '

Gallons in Well (feet below land surface) Tof of Scceen

Evacuation Method j d FIOM ha ll ’e (
SAMPLING DATA/FIELD PARAMETERS
COIOL_&.L‘_M Odor - Appearance ﬁTQi!\A (S Temperature l‘-\"? ] op@

Other (specific ion; OVA: HNU; etc.)_____HHCA)-O

Specific Conduc
umhos/cm X3 pH i 3
Samping Method and Material_J £ lon_ bpailer
Container Description
Constituents Sampled FromLab_ X _orG&M_____ Preservative

Jnnriz L!%f'

Remarks

Sampling Personnel T . A , (4

WELL CASING VOLUMES

GALJFT 1%* = 0.077 2* =0.18 3 =0 4" =065
%" = 0.10 2%" = 0.2¢ S%* = 0.50 6" = 148

1/88



ROFIBHOE - (WTRLOE- OO0 &

AW GERAGHTY
y 1 £54 MILLER, INC.
Ground-Water Consultants
WATER SAMPLING LOG
Project/No. Ocomet  /Proa38 HoOOR& Page 1 of __ {
SiteLocation____Hannibal , O
Coded/

Site/Well No. .MW-"7 Replicate No. Date 6-22-5§

Time Samoii Samoli
Weather lézﬁ,_Eé_C_laL?_— B.eng';ean " (220 ggn'epleted mg’ [:33

EVACUATION DATA

Description of Measuring Point (MP) Top o F fPve

Height of MP Above/Below Land Surface _{ - 2 MP Elevation ©67-494

Total Sounded Depth of Well Below MP _7§.7  Water-Level Elevation __ & © 7, (b
. "

Depth to Water Below MP 02A% Diameterot Casing _d

Held
Wet Water Column in Well . _I QU %b&ss%mwm( :3) {10
Gallons per Foot _(ZJIL_ . ' .
GallonsinWell il mmmpst‘m)mn}'
Evacuation Meth lon 2a ;/ er

SAMPLING DATA/FIELD PARAMETERS

CO'Of_BlQI:ZZL__Odor o Appearance_S.LLéy_‘ ____ Temperature_2A(0 °FEQ

Other (specific ion; OVA; HNU; etc.)

Specific Conductance, |
umhosicm 760 oH_582 (55 dne@en)

Sampling Method and Material__Jeflon Raler
Container Description
Constituents Sampled FromLab_X _orG&M______ Preservative

Remarks Sharial . x cseced. w]coscect mekr

SP“") rs

Sampling Personnel

WELL CASING VOLUMES

GAL/FT 1-Ya" = 0.077 2" =0.16 3 =037 4" = 0.65
1-%2" = 0.10 2-%4" = 0.24 3V" = 0.50 6" = 1.46

1/8A



ROFIHO §~ TR LOG - OO BF

AW'GERAGHTY
AV MILLER, INC.

Ground-Water Consuliants

-

WATER SAMPLING LOG ,
ProjectiNo. (2/Met. o135 Boos Page L of |
site Location_aunibal L Ot
SiteWellNo. ™Mb/~ 8 me No. Date _{-23-F8
weather Mok fcluud.. [2ai kil Hel, Comeciaa ™ (0.5

: EVACUATION DATA

Description of Measuring Point (MP) _@_0_{-_2[0
Height of MP Above/Below Land Surface ___{- O 8 MP Elevation b1, 71
Total Sounded Depth of Well Below MP 49, 7% __ Water-Level Elevation SI2.23
Held Depth toWater BelowMP 79,19 Diameter of Casing 2"
Wet Water ColumninWell_ 29429 | %b?:m |7?1..7) [

Gallons per Foot _hl6
Sampling Pump Intake Setting

GallonsinWell_39 _ (feetbelowland surface) ___Top of Screen

Evacuation Method__Teflon Ba ler

SAMPLING DATA/FIELD PARAMETERS
color__ Clear Odor — Appearance Clear Temperature 15 °F@

Other (specific ion; OVA; HNU; etc.)

Specific Conductance
umhos/cm 5. 50 pH 3 3
Sampling Method and Material_Teflon Bailer
Container Description
Constituents Sampled From Lab __2X__ or G&M Preservative
LO.'ACIJ LLS’t
Remarks Mﬁd@mﬁu@kﬂ_&[ Mmee
Sampling Personnel Mﬁﬂﬁﬂrﬂ@%&&l {
WELL CASING VOLUMES
GALJFT 1-%" = 0.077 2" =016 3 =037 4" = 065

1-¥2" = 0.10 2-¥a" = 0.24 3%" = 0.50 6" = 1.46

1/86



RO73§HOE~ w7rRLOG-ccoR

AWV GERAGHTY

AV MILLER, INC.
~ Ground-Water Consultants

WATER SAMPLING LOG '
ProjectNo. _(Demete, Pro3s1to0s Page L of_ |
Site Location_Hamniha LOH
SiteWellNo. _MW-2 3?.3.‘-’.3&9 No. Date _6-23-5¢

Time Samoli ,
Weather _&aﬁriu.nn%_ B'erzean ™ uyg Emp;mp""g/{:aq

EVACUATION DATA

Description of Measuring Point (MP) T&lr) ol pre

Height of MP Above/Below Land Surface ___- G} MP Elevation Lbb. 59

Total Sounded Depth of Well Below MP [03,05  Water-Level Elevation 5493.9;

Held Depthto Water BelowMP 7345 Diameter of Casing _2."
Gallons Pumped/Bai
Wet Water ColumninWell 29:37 __ Prior to Sampling k?/*l) 1949
Gallons per Foot Q.[6 _

Sampling Pump Intake Setting
GallonsinWell _417__ (foet below land surface) —apaf Weter

Evacuation Method_‘/'_—c.M/a/

SAMPLING DATA/FIELD PARAMETERS

Cdor/léhf brown _ Odor — Appearanceﬂé.hﬁé'_dméy__Tempemure 165 °FIEQ)
Other (specific ion; OVA; HNU; etc.)

Specific Conductance
umhos/cm 755 pH_2.A5
Sampling Method and Material E—ggn Ba l./E/

Container Description

Constituents Sampled FromLab_X_ orG&M ___ Preservative
_Shor€ List
Remarks
Sampling Personnel ﬁ%@#ﬁ@.@&fé&@&f%&lp
A
WELL CASING VOLUMES
GAL/FT 1-%" = 0.077 2" =016 3" =037 4" = 0.65

1-%" = 0.10 2-%" = 0.24 3v2" = 0.50 6" = 1.46

1/86



ROFBEHOB— W TR LOG~0069

AWV GERAGHTY
AV MILLER, INC.

Ground-Water Consultants

WATER SAMPLING LOG ‘
ProjecuNo. Jrmet _ PROT38 HOOE Page [ of
Site Location Hamnhal y OH
sierweliNo. [NW-10 Ropicate No. pate -23-85
Weather Jl@é,.ﬁiﬁfﬂldy__ ge"g‘eansamming 1[:30 &nrv:plmpling i2:06
EVACUATION DATA

Description of Measuring Point (MP) 75/9 Q}L )2/®
Height of MP Above/Below Land Surface __62-__‘3%_ MP Elevation b 7-ilb
Total Sounded Depth of Well Beiow MP [0Q:'/k  Water-Level Elevation ____S 9 (-b S
Depth to Water BelowMP _75:5 [ Diameter of Casing __ 2.

Water ColumninWell 45,2/ (P;:'or'o?: %%M'ZRMD Y

Gallons per Foot _QL&_ ) . -
Gallons in Well _4,0.3 m&nlgwpluar?d? slunm)semngjf){) reen
Evacuation Method ng //MJ?GI f/gl‘
SAMPLING DATA'FIELD PARAMETERS

Colorﬂ._].(}hf_b[awn_ Odor___— Appearancei@.ﬁﬂy.ﬁlmldtf_ﬁmpefature_’ I °FIC)

Other (specific ion; OVA; HNU; etc.)

Held

Wet

Specific Conductance,
umhos/cm 150 pH__ 723

Sampling Method and Material TéQ/m Railer

Container Description
Constituents Sampled Fromlab__X orG&M___ Preservative

Short List

Remarks _ﬂﬁi_[a{&mu@_]ﬁm&(ma)nﬁa/ silps.
| Sampling Personnel AM_CQ-JMPM%O %M{C?l

WELL CASING VOLUMES

GALJFT 1" = 0.077 2" =0.16 3" =037 4" = 0.65
1-%" = 0.10 2-2" = 0.24 3" = 0.50 6" = 1.46

1/86



AW GERAGHTY
AV MILLER. INC.

Ground-Water Consultants

ROFZIEHOB~ WTRLOG—0010

WATER SAMPLING LOG

ProjecuNo. _CRMET /| RAO073% HOGS Page / of |
Site Location__itann 1 bat 0 HI0
SiteWell No. _M W~ 1] gggleit%teNo. pate &/ 24/ %2
Weather Sunny, 70s 'é'g'geanSampIing 083% &nmem in%qo y
EVACUATION DATA
Description of Measuring Point (MP) Tor of Pvc
Height of MP Above/Below Land Surface _L_5_‘_'; MP Elevation (6 7. 31
Total Sounded Depth of Well Below MP _Q£3_5_ Water-Level Elevation 599./3
Held Depth to Water BelowMP__©¥-i%  Diameter of Casing 2
Wet Water Column in Well __’ol‘l_l_‘t_ ggor'o?os SPaunTplp;g,Ba"ez/ ‘{ .01 \ 4.5
Gallons per Foot __0 .16 . '
Galions in Well_4-6F m&nﬁwm;:‘m)%aﬁﬁm__
Evacuation Method teflen  boijer
SAMPLING DATA/FIELD PARAMETERS
Color_Clear Odor___—— Appearance__C1€Qr Temperature _14.5 _ op@
Other (specific ion; OVA; HNU; etc.)
fmc‘;g:cgo 4 pH _R-4>
Sampling Method and Material____ T t£lon  lnqil€7
Container Description
Constituents Sampled Fromlab_ X orG&M ____ Preservative
_Lan.ﬁ List
Remarks

Sampling Personnel

3. Ngser, J. Chepeqg  JI—Chepaga T, RstvasKy

3, Campbelh
WELL CASING VOLUMES
GAL./FT 1-” = 0.077 2" =0.16 3 =037 4" = 0.65
1-%2" = 0.10 2% = 0.24 3" = 0.50 6" = 1.46

1/86



AW GERAGHTY
AV MILLER, INC.

"' Ground-Water Consultants

ROFIBZHOE- W TR Lo G~001)

WATER SAMPLING LOG
Project/No. Qrm{f PAO2IGHOR Page | of I
Site Location Hamn | Ohio
stamweino, _NW~/2 m No. Date Lo 27-%%
weaner €8 (lowcly 40 Gegan o? 155% o T PR
' EVACUATION DATA

Description of Measuring Point (MP) 70{9 Q’(\ P |/C/
Height of MP Above/Below Land Surface | - 13 MP Elevation (36-73

Total Sounded Depth of Well Below MP 0% A water-Level Elevation __ G 1147
Depth to Water Below MPM Diameter of Casing 2"

Water Column in wan_ﬁ'.;lﬂ. %bgw tod (28.43)

Gallons per Foot _@J_Uo_ ) . _
Gallons in Well __(0, €} oot below tand sutace) 2
Evacuation Method ’_I}'QM\ ba\\t’f
SAMPLING DATAFIELD PARAMETERS

Color Lol Odor__——  Appearance_(dan Temporature (G __oFreC

Other (specific lon; OVA; HNU; etc.)

Held

Wet

Specific Conductance,

umhos/cm Sis pH 2. S
Sampling Method and Material _Lz£-Jon _ \ocile(
Container Description
Constituents Sampled Fromlab_X __orG&M _____ Preservative
[.Oz%[jq‘

Remarks

Samping Personnel w&%_[_m&__
| o WELL CASING VOLUMES

GALFT 1w = 0077 2* =016 s =0y 4 =065

%" « 0.10 %" =« 0.24 3W* = 050 6" = 1.48

1/86



ROFIFHOE~OTR LOG—O0OI2

AW GERAGHTY

AV MILLER, INC.
.’ Gt;mnd- Water Consultants

WATER SAMPLING LOG .
Project/No. PAOCF25HOOD / ORMLT page__ I of 2
~ Site Location HAVMIBAL , OH
stewelNo. MW -13 Boncaie No. owe 711188
Weather MI;‘;N(:-:"T" F‘:sc: vy Eg’;,,s"‘“”""g g:07 “"‘9: Sampiing @ - 4.4,

EVACUATION DATA

Description of Measuring Point (MP) Jop of PycC

Height of MP Above/Below Land Surface !« 93 MP Elevation l{.4Y4
Total Sounded Depth of Well Below MP _88-55  Water-Level Elevation ___ (17.95
' Hed Depth to Water Beow MP_22- 49 Diameter of Casing ~
Wet WaterCqumninWellM mWO T wmove ou il
@l30l88

Sampling Pump intake Setting

Gallons inWell_1- 21 (teetbelowlandsurtace) £ o-f- Screen

EvacuationMethod___| £+ LON  BALS R

Licht SAMPLING DATAFIELD PARAMETERS
'S

Color_9vAyion Briiva Odor__ Appearance_SLT. ¢ LovDY Tonwm_ﬁ'_] °F@
Other (specific lon: OVA: HNU; etc)_C A Tube taken dvving L"He"“”ﬁ = O

whosem o A5 w__1.44

Sampling Method and Material____T ¢ Feon BA s R

Container Description
Constituents Sampled Fromlab__X orG&M____ Preservative
Romarks VAN PARKSID2300 m_ FROM Sam dcipme- LOCAT io 2 Blow/s YT ELgm POaIDS inszstmrs]
Sampiing Personnel _ 1. Bt vasky T AMAsir T, Campbel| T Chepean
U
- 4 an ’7'/1/“
. WELL VOLUMES
GALFT 1-%" = 0.077 2" =018 3 =0¥ 4" = 0.65
1-%" =« 0.10 2% = 024 3° = 0.50 6" = 1.48

1/86



ROFIEHOE~ W TR LOG-OOLS

AW GERAGHTY
AV MILLER. INC.

Ground-Water Consultants WATER SAMPLING LOG |
ProjectNo. O RME T / FAO0FITHOOS Page__| of 2
Site Location HANN"BHL ! 0H

| SteWellNo. MW= 13 mem. Date b ’30/83
Weather {47 CLovDl 5575 Dime Samping Time Samping

EVACUATION DATA

Description of Measuring Point (MP) Tof oF PVUC

Height of MP Above/Below Land Surface __!__“_2. MP Elevation bl .4y

Total Sounded Depth of Well Below MP M_ Water-Level Elevation l7.95

Held Depth to WéterBelowMPM Diameter of Casing 2"

Wet Water Columninwett_35-06 _ MW (2l.e3) 22.0

Gallons per Foot _0- 16

32 / Sampling Pump Intake Setting
GallonsinWell _/- <!  (feet below land surface)

Evacuation Method___I ¢FLoA BALE /&

SAMPLING DATA/FIELD PARAMETERS

Color Odor Appearance Temperature
Other (specific ion; OVA; HNU; etc.)

*F1°C

Specific Conductance,
umhos/cm pH

Sampling Method and Material Tetlon B ler

Container Description
Constituents Sampled Fromlab_X orG&M______ Preservative

Lcog Lst

Remarks Dol from Pounds Dlowiws Aowd sTER miTarTY DUk We § paooprion &5 se Ads
v -

Sampling Personnel _T-_A4TUAT kY I. (ontbell, T ypszr T. Chepoca,

__QﬂQLLaZLn 220 OllesZed - mps-H5
. WELL

- CASING VOLUMES
GALFT 1-%* = 0.077 2* a016 3 =03 4° = 0.65
1-¥" = 0.10 2%" = 024 3%"* = 0.50 6" = 1468

1/86



ROFBEHOE~ woTRLOG-00/Y
AW GERAGHTY

AV MILLER, INC.
.’ G&ound- Water C on.fm’.'a/:}lts

WATER SAMPLING LOG .
Project/No. OELMST / PAOF2R3Hoo8 Page | of |
Site Location___AANN iBAc, O
 siewellNo. MW - 14 RoprateNo. _MW~45 bate _©130188
Weather Svnwy, cool 6o ‘é’iergemSampﬁng 1: 10 m‘ﬂﬂ 10220

@ 725 A
EVACUATION DATA
Description of Measuring Point (MP) Topg of PVC
Height of MP Above/Below Land Surface _.LLS_ MP Elevation bSs3.579
Total Sounded Depth of Well Below MP _5 ©-90  Water-Level Elevation (1340
Held Depth to Water Below MP __4 0__ 19 Diameter of Casing 20
Wet Water Column in Well _L_}_&_"_Y_’_ gt?orb?osw o (2 242 ) 22.5

Gallons per Foot __:&__

Galons inwell_1- 371 (tfeet below land surface) ___12/) of Screen

Evacuation Method__| £E Lo~ Bai lev

SAMPLING DATA/FIELD PARAMETERS

coor CLYL AR Odor__—— Appearance SLiGUTH _brewn remperature _5_".,:@
Other (specific ion; OVA: HNU; etc.) Cy_tube used duwn& JNtvation =0
oot e 530w 1.9
Sampling Method and Material_Te¥ [on _ BALLE R

Constituents Sampled me“_"i_mm_ Preservative

LongLuit

Remarks /015 J. CM(&(’// RePOKTZS POND DVST Bowpws ARIAHD SAMFPLIAG Aver

Sampiing Personnel _1-_ISATUAs Y T . Canggel T C‘he,f;egq, J. NASER

WELL CASING VOLUMES

GALFT 1-%" = 0.077 2* 0.6 3" =037 4 = 065
1-%° = 0.10 2% = 0.24 SW" = 0.50 6" = 148

1/86



ROF3 YH08— WTRLOG-00)4

ARV GERAGHTY
AV MILLER. INC.
Ground-Water Consuliants WATER SAMPL'NG LOG |
ProjectiNo. _ O KEMET | PAO+3S1H0OF Page_ L of |
 SiteLocation__HANV V1 BAL oM
Sitewell No, MW 15 o oo, oue 711138
Weather {ky cwovdy mid70's TmeSamping |5 - 3) Time Samping |5 5

EVACUATION DATA

Description of Measuring Point (MF) Tor oA OVC

Height of MP Above/Below Land Surface | * 5~ MP Elevation (25 7-31

Total Sounded Depth of Well Below MP 5 1 B0 Water-Level Elevation ___ 1701
Depth to Water Below MP _40_22 Diameter of Casing a
' Gallons Pumped/Bailed
Water Column in Well_l_l'_"ﬂ’_ Prior to Sampiing (3.4) 1o

Gallons per Foot _._Q:LQ_

Sampling Pump Intake '
Gatonsinwetl __L -5 (feet below land WM

Evacuation Method ‘C‘C‘P n_ Balev

Held

Wet

SAMPLING DATA/FIELD PARAMETERS

Color ﬁ)\lﬂwq Odor____— Appearance ofAAUS Temperature z’i OF@
Other (specific lon: OVA; HNU; ete)__C v Tube taten dv ving f\bvption = O

oo 600 u__1.05

Sampling Method and Material__ L ¢£ (ou Ba:lev

Container Description
Constituents Sampled Fromlab__x orG&M _____ . Preservative

Loma List
J

Remarks clv‘;"’ blow.Wj From KVJS . MAY loe, vedching thez Sompling ovex
Sampling Personnel _ 1. IATVAsky T, WAssR T CasfBel| T Chepean
J

) WELL CASING VOLUMES )
GALSFT 1-%° = 0.077 2 =0.16 3* =037 4" = 085
1" = 0.10 2% = 0.24 3% = 0.50 6" = 148




ROFITHOR~ cwOTRLOE - 00E

AWV GERAGHTY
AV MILLER, INC.
Ground-Water Consultants
WATER SAMPLING LOG
Project/No. OIMeT  PAO7381HOOR Page L ofl
Site Location____Honviing Y Owio
Site/Well No.MWA— i { Replicate No. pate _7-(,-8%

e e []30y

Weather _&m\(l hot 905 E::an " 1032

EVACUATION DATA

Description of Measuring Point (MP)

Jpp of TVC

Height of MP Above/Below Land Surface |15

Total Sounded Depth of Well Below MP _ 5 3 ]
Depth to Water Belowmp _ &1 - 1D
Water Column in Well 32 -0 ]
Gallons per Foot ) l(_‘

Gallons in Well _ + 13 _

Held

Wet

Evacuation Method Teﬂ oNn Ba'\\cf

MP Elevation LA .92
LW .be

Water-Leve! Elevation

AN

Diameter of Casing P

lons Pumped/Bal
gr?ortoSampling "ﬁm.\

15,5

Sampling Pump Intake Settmg

(feet below land surface) __ap.a&a:en_

SAMPLING DATA/FIELD PARAMETERS

Cotor__ OtowaRack odor Appearance Jffn‘mLL Temperature {15~ °FI@
Other (specific ion; OVA; HNU; etc.)
Specific Conductance, —
umhos/cm Wi #18) pH_D.45S
Sampling Method and Material__1€Tlon e ley
Container Description

Constituents Sampied Fromlab_X orG&M____ Preservative
_Laﬂclz List
Remarks

Sampling Personnel MMJ@LP%E_T_LM____

) WELL CASING VOLUMES
GALJFY %" = 0.077 2* =016 S =037 4" = 0.65
%" = 0.10 2% = 0.24 Iw® = 0.50 6" = 1.48

1/86



AW GERAGHTY ROFIEHOE-WTRLOG—OOIF

MV MILLER, INC.

A Ground-Water Consultants

~ WATER SAMPLING LOG .
Project/No. OpgMeT /(AO?’}% Hoog Page Lot
Site Location___HANAM1BAL , OH
staweliNo. MW - 17] ot o o, ate 130183
Weather [t Ceovdy Hi 78S %Smpﬁng 4:2{ mm q:5/
EVACUATION DATA '

Description of Measuring Point(MP) 19V OF pve

Height of MP Above/Below Land Surface ___L> 1% MP Elevation 655,023
Total Sounded Depth of Well Below MP 1..7_11_ Water-Level Elevation bl19d.49°7
. 1
o~ Held Depth to Water Below MP _j____O . Sé Diameter of Casing e

Water Column in Well.ﬂ'__ﬁ.. grai!or‘o?:;u‘:nplmg bd( . ci3) I 8~ 0

Gallons per Foot 0- L0

5.4 Sampling Pump Intake Setti '
Gallons in Well : (feet below land surtace) __ @a a:f ¢ leen

Evacuation Method Te'€|0‘1 6'45 ler

Wet

SAMPLING DATA/FIELD PARAMETERS
Color L”’C 6/0(00\ Odor — Appearance SC‘\QIL"'I*}’ C“’VJAIT !4 °F@
Other (specific ion; OVA; HNU; etc.) Cy_tvbe +AKen cLu./in\c} £, Lte .n'm?} = O

mgm uatance. 47 S pH 1. 4(0

Sampling Method and Material Teflon Pailev

Container Description
Constituents Sampled Fromlab_>x __orG&M_____ ‘ Preservative

ZonqL.l st

Remarks Dust f‘"‘" pouds blow_wi cufev wiﬂgﬂjy fhvouzhasif cypcoprion ¥ SAanpLing-
J T hd -

Sampling Personnel _ - EATVAsey T Massa T canededl T Cl‘*‘—f‘ﬁﬁ

) WELL CASING VOLUMES
GAL/FT 1-%" = 0.077 2. =018 3 =03 4" =065
14" = 0.10 %" = 024 3" =« 0.50 7 8" = 1,48

1/86



ROPITHOT~ WTRLOG —0019

AW GERAGHTY
AV MILLER. INC.
Y Ground. Water Consultants WATER SAMPLING LOG |

orojoctNo, _OPMET | PACEIEHOOS pag__ | of__l

~ Site Location HAv/ i BAL
sitewellNo. MW — 19 mem Date ‘7! | ]8%

 Weather L1 CLovdy ‘7o' Een:ansamp“ng 1420 W l4:40

EVACUATION DATA

Description of Measuring Point (MP) Tof oF PVC
Height of MP Above/Below Land Surface ___ /. &GO~ MP Elevation bR 03
Total Sounded Depth of Well Below MP 2 5.20  water-Level Elevation ___ G / &« Y5~
Held Depth to Water Below Mp_42-5%  Diametero Casing =2
Wet Water Golumninwell_2!-0Z_ Briorio Samping o LLO- %4)

Gallons per Foot ._g'._lﬁ___

3 % Sampling Pump Intake Settlng__,,
~ GallonsinWell__J- 1% (feet below land surface)

Evacuation Method Te 'plov\ BQ,E ley

SAMPLING DATA/FIELD PARAMETERS
Color_ P ¥ 0wn Odor___—— Appearance_V- 9. 1t Temperature 15 °F/°C
Other (specific lon; OVA; HNU; etc.) Co_fope 4Akey dovi 9 {:5”“5“%1 =0

oo U (0O n_1.2B

Sampling Method and Material Te £ [ow BQ | lev

Container Description
Constituents Sampled Fromlab_X_orG&M_____ Preservative

Langliit

Remarks ‘Jrofcd ve covev AGeYT TO [3KtAK f‘vauqh uot buvokean NOW
Sampiing Personnel __L- ﬂﬁ.wsfcv T sssk T, Carppell (. Clzg[m.g

R WELL CASING VOLUMES
GALFT 1-%* = 0.077 2* =018 3 =03 4" = 0.65
%" = 0.10 2% = 0.24 IWn" = 050 6" = 148

1/86

Pl



AW GERAGHTY RO7VISHOE~WTRLOE—002.0
AV MILLER, INC.

MY Ground-Water Consultants

WATER SAMPLING LOG .
ProjectNo. _ O R MeT [ #ACT38BHOOT Page_ | of |
Site Location__H\A~M~ i §AL ,.O H
| SiteWellNo, MW ~ 2 O mem. Date _7 lilg8
Weather ftlyclocds mid 70's  GeaaPemPnd 115 Tme Samping 1j:2. 8

EVACUATION DATA

Description of Measuring Point (MP) Tof of PucC

Height of MP Above/Below Land Surface ___l_éi. MP Elevation & 3R.33
Total Sounded Depth of Well Below MP _L"_ff;(.)_%_ Water-Level Elevation (9.9
- Held Depth to Water Below MP _[__2:'_.3_?_ Diameter of Casing | =2 !
Wet Water Column in Well _2_2-93 gr?or'o?:;ummwbd(zs- 26) 25.5
Gallons per Foot __()_.H.’L_

Sampling Pump Intake Setting '
Gallons inwell_0-42 (feet below land surface) __ J0naf Scleen

Evacuation Method Te-(lloh Bﬂa'lev

SAMPLING DATA/FIELD PARAMETERS
Ceovdy

Cotor Veut Like brava  odor___ = Appearance_Sligkty ErobraseTemperature { 5 °F@
Other (specific lon; OVA; HNU; etc.)__C#_Tvbe thke = O |
" Specific Conductance, :
umhos/cm 520 pH lo.% 7
Sampling Method and Material TC‘(: lou B«Q, JAev
Container Description
Constituents Sampled Fromlab_X orG&M _____ Preservative
Shoct it
Remarks

Sampling Personnel _ - Ratvasicy J. passe J. Chcl’dui/l J. Caupgbe Ul

S WELL CASING VOLUMES
GALFT 1-%* = 0.077 2° =0.16 3 =0¥ 4" = 0.65
1-%* « 0.10 2% = 0.24 - 3" = 0.50 6" = 1.48

1/86



AW GERAGHTY ROFIFHOE -~ WTRLOG —002 |

AWV MILLER, INC.

Ground-Water Consultants

WATER SAMPLING LOG

Project/No. oRM EI P[ 073Y R, Page ‘ of |
Site Location Hanan.bal el
SiteWellNo. paw/-20s 33333’“ No. pae (0~ ~T K
Weather 5ur\v~.\’1 % 'BnerréeanSampling 1138 &":nep.sﬁgép""g H&4
| EVACUATION DATA
Description of Measuring Point (MP) Tof eV
Height of MP Above/Below Land Surface __<2-72  MP Elevation by . o
Total Sounded Depth of Well Below MP 26,09 Water-LevelElevation ___-5 73 - ¢
Held Depth 1o Water Below MP ZQ«62.  Diameter of Casing ="

Gallons Pumped/Bail
Water ColumninWell 5,47 Priorto Sampling ?d .00 3

Gallons per Foot Ol
Sampling Pump intake Setting
Gallons in Well i (feet below land surface) ____70

Wet

Evacuation Method___| ¢ Ll ideg

SAMPLING DATA/FIELD PARAMETERS
Color_ﬁtm.L__ Odor=___————  Appearance V. /O()o()/ Temperature_u__"F@

Other (specific ion; OVA; HNU, etc.)

Specific Conductance

umhos/cm 'fg{@ pH 227
Sampling Method and Material____ [« lon heiley
Container Description
Constituents Sampled FromLab_X orG&M _____ Preservative
Shoet- [ 5F
Remarks

Sampling Personnel 5Y Neaey 3_ Cheonge 3, (% ” T ?c“\kﬁk\l
I T T T 7

WELL CASING VOLUMES

GAL./FT 1-Y" = 0.077 2" =0.16 3" =037 4" = 0.65
1-%” = 0.10 2-2" = 0.24 3" = 0.50 6" = 1.46

1/86



AWV GERAGHTY ROF3IEHOE -WTRLOG-062.2
AV MILLER, INC.

Ground-Water Consultants

WATER SAMPLING LOG

ProjecuNo. _ PAN 72K HOOK OEMET Page __| of __|
site Location_Haniha| (Sha

Site/WellNo. Mu/=2{d 338?&9 No.m{£_RBveov ge3 Date (2= L
Weather Cleart Hat Bogan P9 9530 oo 81035

EVACUATION DATA

Description of Measuring Point (MP) Toe of Ve

Height of MP Above/Below Land Surface (- © 7 MP Elevation b 3.60

Total Sounded Depth of Well Below MP 94, /3 water-Level Elevation S 7332

Held Depth to Water BelowMP_7C,2|  Diameter of Casing 2

Wet Water ColumninWell _ 2333, gl%b?:gal:nwm (1L.5) 12
Gallons per Foot _Q:.léz___ .

Sampling Pump Intake Setting
Gallons in Well _3.%.3 ___  (feet below land surface) _Tep of Screen

- '/ PR e
EvacuationMethod___[-£1/0n 7 = ¢

SAMPLING DATA/FIELD PARAMETERS

Color Bfow AN Odor —_ Appearanoe,LL%_ Temperature __/ 2. 5= °Fl@

Other (specific ion; OVA; HNU; etc.)

Specific Conductance,
umhosiem 40, pH _7._‘21;.{ﬁ
Sampling Method and Material 1 €f[on Broidin = sereen
Container Description
Constituents Sampled FromLab_X _orG&M _____ Preservative
Shoct List
Remarks

e oy f s
Sampling Personnel +J¢ d . JC o J / J: Lf

WELL CASING VOLUMES

GAL/FT 1-%" = 0.077 27 = 0.16 3 = 0.37 4" = 0.65
1-%4" = 0.10 2-%" = 0.24 3-%" = 0.50 6" = 1.46

1/86



AW GERAGHTY ROF38HOE- wTR Lo6- 00623
AV MILLER. INC. eo

Ground-Water Consultants

WATER SAMPLING LOG
ProjectNo. _{2m oA PAG73ISHOCS Page | ot |
Site Location_I{annsbia [ ,Lf}H
' Coded/
Site/Well No. AW - 2s Replicate No. Date O-22-§%
Time Sampli . Time Sampli
Wealherﬂ_l/_(_/tﬂﬂ_t,.klaﬁ____ Be‘g:n ™M $:30 C‘c‘mm;pleted ngq._lg
EVACUATION DATA

Description of Measuring Point (MP) 727;0 af 778

Height of MP Above/Below Land Surface _2’__’9__ MP Elevation Lo 7. Y7

Total Sounded Depth of Well Below MP &Z_‘L_ Water-Level Elevation S 7 3 -0/

Held Depth to Water BelowMP 7446 Diameter of Casing 2"

Wet Water ColumninWell _2.78 gﬁmab?:&mmwm 28) 45
Gallons per Foot . QLA [Q__

Sampling Pump Intake Setting '
Gallons inWell_OA2 _ (leetbelowland surface) ____JOQ o Screesn

Evacuation Method 7?: yr2s. I%vfle('

SAMPLING DATA/FIELD PARAMETERS

Color_[Scutun Odor Appearance §L}[‘7 Temperature /55 °REO

Other (specific ion; OVA; HNU; etc.)

Smhosiom o 0 o 7244
Sampling Method and Material /&1 Bailer
Constituents Sampled From mixmr_.ogrwﬂeg‘llm —_— Preservative
Short_Lis+

Remarks Vérc{: §l(f;;/ ~

Sampiing Personnel &M?L@f@&_m_dﬁazfz

. WELL CASING VOLUMES
GALJFT 1-%* = 0.077 2 =018 3 =037 4° = 0.65
1" =« 010 2%2" = 0.24 3%" =050 6" = 1.48

1/86



AW GERAGHTY
AV MILLER, INC.

" Ground-Water Consultanis

ORMET  PAO738 Hory

RORIFHOE- wWTRLO G -00 24

WATER SAMPLING LOG

Project/No. Page of
Site Location__Pennie | OWID
SiteWell No. _Mw/-22.{ 33‘&%9 No. _Mui-4b Date 6-2(-§%
Weather H:c»(L 97 'IB”Ien;eanSampIingJ 6226 go%epmp‘iniTM
EVACUATION DATA
Description of Measuring Point (MP) (e of Prvc
Height of MP Above/Below Land Surface ___/__7_’_7’_ MP Elevation ‘X r-ya
Total Sounded Depth of Well Below MP 15166 Water-Level Elevation __ 5 #=2. 79
Held Depth to Water BelowMP 74,23, Diameter of Casing 2
Wet Water Column in Well ML_‘__ g:'or'o?: sPaur:‘np'pemngBmle&Oﬁ) I
Gallons per Foot _CZq_[b___ . . |
Gallons in Waell _.ZLSB__ (?:ent‘ gtngwmpm)&mng@ a;E S& [een

Evacuation Method Te {'\ lov\ ‘OQL\«
SAMPLING DATA/FIELD PARAMETERS

Color B’b‘vr\

Odor

Tomporatre |5 *FAG. )

Appearance_V UOW'\I/

Other (specific ion; OVA; HNU; etc.)

Specific Conductance,

umhos/cm pH_2. 3%
Sampling Method and Material Txflon aler
Container Description
Constituents Sampled FrombLab__X__orGEM ___ Preservative
Shot€ List
Remarks eflic -
Sampling Personnel N} c T
WELL CASING VOLUMES
GALJFT 1%" = 0.077 2" =0.16 3" =037 4" = 065
112" = 0.10 2" = 0.24 3-%" = 0.50 6 = 1.46




AWV GERAGHTY
AV MILLER, INC.

Ground-Water Consulianis

ROFIEHOT~ wors2 LOoG~0025

WATER SAMPLING LOG

pDrmet /PA O3B HooK
-7

Project/No. Page U of |
Site Location Hann. Sal Lol
Coded/
SiteWellNo. _MMi/-233 Replicate No. Date (5:2/,8%
Time Sampling Time Sampling

Weather Began Compileted

EVACUATION DATA
Description of Measuring Point (MP) Tolf of £ve
Height of MP Above/Below Land Surface __ /- 7/ MP Elevation L6 3-73
Total Sounded Depth of Well Below MP 7O,/ Water-Level Elevation S 793-28
Held Depth to Water BelowMP 69,4 Diameter of Casing R

Gallons Pumped/Bailed
Wet Water ColumninWell_0.")  Prior to Sampling
Gallons per Foot __Q -1b
Sampling Pump intake Setting
GallonsinWell _©-11 _  (feet below land surtace)
Evacuation Method
SAMPLING DATA/FIELD PARAMETERS

Color Odor Appearance Temperature_______ °F/°C
Other (specific ion; OVA; HNU; etc.)
Specific Conductance,
umhos/cm pH
Sampling Method and Material

Container Description

Constituents Sampled From Lab or G&M Preservative

Remarks
Sampling Personnel _it/e 1! s a(rcf

WELL CASING VOLUMES

GALJFT 1-%" = 0.077 2" =0.16 3 =037 4" = 0.65
1-%" = 0.10 2-2" = 0.24 312" = 0.50 6" = 1.46

e



ROPIFHO 8~ cwTRLOG-002C

AW GERAGHTY
AV MILLER, INC.
Ground-Water Consultants WATER SAMPLING LOG |
ProjecyNo. _ Q0 RMET PAO3% HOOX Page___ | of [
Site Location__Hcinm in ol _OHin
SiteWellNo. Mu/-23 me No. Date 5-2{-§%
Weather Hu%{ ii ° ggeanSampﬁng 417 &mn?mmp‘m% 320
EVACUATION DATA
Description of Measuring Point (MP) Tof of Fre
Height of MP Above/Below Land Surface __33'_'35_@_ MP Elevation 66 3.4y
Total Sounded Depth of Well Below MP §4, 24 Water-Level Elevation ___5 7 3.6 0
Held DepthtoWater BelowMP69.%]  Diameter of Casing A
Wet, Water Column inWell 5,43 g;?or‘o?os %W‘ﬁ? ) 7.4
Gallons per Foot Cz.l b

Sampling Pump Intake Setting
Gallons inWell 247 (feet belowland surface) ___T0) af-Sereon

Evacuation Method Tﬁ‘ﬂavx \Oa'\ \ﬂ

SAMPLING DATA/FIELD PARAMETERS
Color Brovta Odor__————— Appearance vV oud;l Temperature __| (0 °F

Other (specific ion; OVA; HNU; etc.)

Specific Conductance,
umhosl/cm ___550 pH__7.14

Sampling Method and Material__ e Tlon 0aie

Container Description
Constituents Sampled From Lab __X__ or G&M Preservative
Short List
Remarks S r
Sampling Personnel _J. e sC( , AN w.;ﬁ_hc" [ = Compbr A , ! &Tw‘-: /L/'/
WELL CASING VOLUMES
GAL.JFT 1-Va” = 0.077 2" = 0.16 3" = 0.37 4” = 0.65

1-%4" = 0.10 2-%" = 0.24 34" = 0.50 6" = 1.46

1/8AR



RO F3GHOE - wT R L 0C -
A GERAGHTY cerooz?
AV MILLER. INC.

round-Water Consultants
oo ' WATER SAMPLING LOG |
Project/No. 0 (met fp o135 Hoos Page ! of_{
Site Location ”ﬂ.nm]hﬁ( 3 14 H

. Coded/
siteweliNo. MW ~=-2Hd.  Replicate No. Date B-23-5%

Weather HO& + Su u ku/J ggC;nSampling [ 6 20 mpﬁng [ @?,O
EVACUATION DATA

Description of Measuring Point (MP) 7/0;)’) £z P[/G

Height of MP Above/Below Land Surface ___/-&©Q_ MP Elevation 66 7.7

Total Sounded Depth of Well Below MP _1G2:]5  Water-Level Elevation S92.24

Held Depth to Water BelowMP_75,4/ _ Diameter of Casing 2"

Wet Water Column in Well __&Léfl_ g:lc:? ?os ;‘:Tmem 'GZ'LZ ﬁ’) 4,5

Gallons per Foot _O.jf
Sampling Pump Intake Setting

GallonsinWell i3 (feet belowland surtace) ___@a_eﬁﬁmzﬁg_

Evacuation Method 77‘;—/0“ LZ‘}?ﬂl[ ¥ a

SAMPLING DATA/FIELD PARAMETERS

Color . fio/n Odor__~—— Appearance SJé-z; Temperature_L 1 Ffegy

Other (specific ion; OVA; HNU; etc.)

Specific Conductan
umhos/cm ? ‘?85 pH 1.;2 [
Sampling Method and Material _[ 22 (741 Z?a(lé/
Container Description
Constituents Sampled FromlLab_X orG&M ___ Preservative

e

Remarks QASEMQ‘QLMMMM_&MSMKI/?

Sampling Personnel MM%MW@] /(/ddér

WELL CASING VOLUMES

GAL.FT 1-%" = 0.077 2* =0.16 3" =037 4" = 0.65
1-%2" = 0.10 2-2" = 0.24 3V2" = 0.50 6" = 1.46

1/RA



AWV GERAGHTY ROP3SHOE- W TR LOG-0062.8

AV MILLER, INC.

Ground-Water Consultants

WATER SAMPLING LOG

Project/No. ORMET PA @) 738M5 Page i of |
Site Location_Heutal O HIO ,

Coded/ .
Site/WellNo. MW/ -2 Replicate No. Date G -3A ~8¥X
Weather J'('C&y 90‘5 ggearws ampling 440 Pm TC'omr:pI%at’endplmg 155 Pm.

EVACUATION DATA

Description of Measuring Point (MP) Top o { Puc

Height of MP Above/Below Land Surface ___/-93 _ MP Elevation b 7-73

Total Sounded Depth of Well Below MP £}, 7 Water-Level Elevation ___ &0/ . 40O

Held Depth toWater BelowMP_0€.33  Diameter of Casing 2
Gallons Pumped/Bailed
Wet Water Column in Well ‘5;3_ ___ Priorto Sampling 7.5
Gallons per Foot Q| fé

Gallons in Well _15 mﬁ'&mpsﬁ'éiﬁ)%mﬂ_
Evacuation Method Teflon '(ﬁ e
SAMPLING DATA/FIELD PARAMETERS
Colov__&oa)n Odor Appearance V (/Q&{l/ Temperature _o_?_g_opf@'

Other (specific ion; OVA; HNU; etc.)

Specific Conductance

umhos/cm A0 pH__2-OF c'g.ga G50 ¢]s%)

Sampling Method and Material i cﬂo n b G l‘lf’f

Container Description
Constituents Sampled FromLab_X orG&M ____ Preservative
SHORT LIST -~ A
Remarks
Sampling Personnel J. /
WELL CASING VOLUMES
GALIFT 1-%" = 0.077 2* =016 3" =037 4" = 0.65

1-%" = 0.10 2-%" = 0.24 3%" = 0.50 6" = 1.46

«fma



AWV GERAGHTY ROF3FHOF- WTRLOG-00 2 F

AV MILLER, INC.

Ground-Water Consultants

WATER SAMPLING LOG

ProjectNo. __ORMET [ Pa 073 % 100 Page__ | of |
Site Location___Hannebal , O "o

Site/Well No. _MW- A d gggleig,ate No. Date _©/2491%%
Weather _Sunay Mid 105 ggeanSampling =2 1]°493 &m,:p'mpling Q- 82

EVACUATION DATA

Description of Measuring Point (MP) Tor of FPve
Height of MP Above/Below Land Surface ___ 0 -2 MP Elevation 66 S5 .59
Total Sounded Depth of Well Below MP _99-%5  water-Level Elevation 5" 7.2 . 55~
Held Depth to Water Below MP _2__3__(1. Diameter of Casing 27
. Gallons Pumped/Baliled
Wet Water ColumninWell _21-91__ Prior to Sampling (i0.51)
Gallons per Foot _9 - 16 .
Sampling Pump Intake Setting
Gallons in Well _3-50 (feet below land surtace) /,

Evacuation Method TeFlon  miler

SAMPLING DATA/FIELD PARAMETERS

Color_.d _brown  Odor___ — Appearance iy Chdy Temperature 15 __ _°F@

Other (specific ion; OVA; HNU; etc.)

Specific Conductance, -
umhos/cm __7(0 pH__71.35

Sampling Method and Material ____T€¥flon  ba it <

Container Description _
Constituents Sampled FromLab__X_orG&M ____ Preservative

5{ g !f.if

Remarks '
Sampling Personnel ___O- Nastr, J. Chepegg  J. CompbeN | T. Ratyasky

WELL CASING VOLUMES

GAL./FT 1-Ya” = 0.077 2" =016 3" =037 4" = 0.65
1-%2" = 0.10 2-%" = 0.24 3" = 0.50 6" = 1.46

1/86



AW GERAGHTY
AV MILLER, INC.

Ground-Water Consulrants

ROFIEHOE-WTRLOGL-0030

WATER SAMPLING LOG

Project/No. Y0735 H00S  Qcmet Page L o |
Site Location_fanaiha] (| H
| - Coded/
Site/Well No. _MW/-277 Replicate No. Date 6-2A-%3
Weather _C lea [ ot Eggnsmplingﬂ Ho &m"?pl%;ndplig/ Yol ]
. EVACUATION DATA
Description of Measuring Point (MP) 7;/’ cf fre
Height of MP Above/Below Land Surface _& MP Elevation Lo - 56
Total Sounded Depth of Well Below MP _§2,0£ _ Water-Level Elevation ___ 5 2 7. 7.5~

Held Depth to Water Below Mp 6714 |
Wet Water Column in Well / q’ /5
Gallons per Foot (Z/ 6
Gallons in Well 3¢ /

- Evacuation Method_IC;%n Ba l\{ er

Diameter of Casing _ 2
Gallons Pumped/Bai
Prior 1o Sampiing le(%ﬂ( / 07

Sampling Pump Intake Setting
(feet below land surtace) 740 of nézer

SAMPLING DATA/FIELD PARAMETERS

em—m—

Color_ﬁcazl/"’

Other (specific ion; OVA; HNU, etc.)

Odor

Appearanceﬁz_/md_l?__ Temperature _3Q_ °F

Specific Conductance,
umhos/cm 1290

pH OUE (637 ehifes g:3)

Sampling Method and Material Tetlon Hm‘/ef

Container Description
Constituents Sampled Fromiab__2X or G&M Preservative
Remarks = - -
el spoun

Sampling Personnel TB/I/;TRZI J1C " 117 po
WELL CASING VOLUMES

GALJFT 1-%" = 0.077 2° «0.16 3" =037 4" = 0.65

1-%" = 0.10 215" = 0.24 3%" = 0.50 6" = 1.46

.00



ABYGERAGHTY ROF3EHOE - WTRLOG-003]
W& MILLER, INC. _

w Ground- Water Consultants

WATER SAMPLING LOG
ProjecyNo. _ORMET /| PAQFIRHOO B Page [ of |
Site Location Hinnibal , OR16
| Site/Well No. Mn- 2% mam. Date _©/23%]%%
Weather _Sunny mid 7O EergeanSampling 0330 ming 1006
EVACUATION DATA
Description of Measuring Point (MP) Jof o€ Pve
Height of MP Above/Below Land Surface ___/-& 9 MP Elevation 663.30D
Total Sounded Depth of Well Below MP _16-OL  water-Level Elevation __& Y2 ©/
- Held Depth to Water BelowMP_21- 38 Diameter of Casing a2
Wet Water Column inwell_341- %0 %bt%s;ummpfncgllw?' | g'.o
Gallons per Foot _ 0. ik
Sampling Pump Intake Setting
Gallons in Well __3-97 (feet below land surface)
Evacuation Method FeHon bﬁ‘i lec
) SAMPLING DATA/FIELD PARAMETERS
Color_ M. _bfcwn  Odor_ ~—— Appearance_5&!_clowdy  Temperature _!3 o0
Other (specific ion; OVA; HNU; etc.)
Erglecho?a?\ond umaazé pH .35
Sampling Method and Material___€flon  loailer
Container Description
Constituents Sampled Fromlab__X_orG&M____ Preservative

_LQA?/J#

WELL CASING VOLUMES

GALFT 1-%" = 0.077 2* «=0.18 3 =03 4" = 0.65
%" « 0.10 2% - 0.24 %" =« 0.50 6" = 1.48

1/86



ABF GERAGHTY ROZIEHOB- WTeLoe—-o003
AA¥s MILLER, INC. . o=

Ground-Water Consultants

WATER SAMPLING LOG .
Projecto. _(Orme X PAOT3RHOOR Page_ [ of_/__
Site Location__Hawmni ol Onion
" sitaWellNo. ST 45 Rooneate No. pate _(rR 188
Weather SUAI\\[/ 80)5 '&uaeanSamp(ing ‘_(&55 mw '79\9\

EVACUATION DATA

Description of Measuring Point (MP) 1o ') (5( P\IC/

Height of MP Above/Below Land Surface __l_-’_'Z_ MP Elevation 653 .40
Total Sounded Depth of Well Below MP 1,35 water-Level Elevation L. 56
Held Depth to Water Below MP __lj_‘ji. Diameter of Casing _Q\u

Wet, water Column inwell 2.5 | gdalab:‘:&dmpien:’wb?\q ) 4.5

Gallons per Foot | 4’ Qz
Gallons in Well .’2; la x:mg:mm)mm [op . ‘ g: wen
Evacuation Method TC§ LOV\ ba ;JC(
SAMPLING DATA/FIELD PARAMETERS

Color Hf}wﬂ'ﬂ Odor__—__ Appearance Cltun TO"WM—ZL ’F@

Other (specific ion; OVA; HNU; etc.)

mm I 370, pH 2.0
Sampling Method and Material /lqu, on ey
Constuents Sampled From Lab. X or GaM.__ Preservative
Long [ i<t
Remarks

Sampling Personnel ). (_ﬁm?ﬂ"l’ J Ak ;J— Chzlmjﬁl. T Fﬂt/ajsf /t/

WELL CASING VOLUMES
GAL/FT 1% « 0.077 2* =018 3 =03 4" = 0.65
12" = 0.10 2%" = 0.2¢ I%* =« 0.50 6" = 1.48

1/86



AW GERAGHTY ROFIGHO - WTR OG- 0033
AV MILLER. INC.
Ground-Water Consultanis WATER SAMPUNG LOG
projecNo. _Ofme | PAOT3 Hoot Page___ [/ of_/
site Location__ ekl Ohip
stawelNo. MW =AID) fepikateNo. Date (o ~A -8
Weather imsm(__ﬂii__ Bogan "9 | 4577 Compietod 1, 305
EVACUATION DATA
Description of Measuring Point (MP) 'fo’;D CSF PVC_
Height of MP Above/Below Land Surface __L;ZL MP Elevation bS3.07
Total Sounded Depth of Well Beiow MP ¥ 1.TK  WaterLevel Elevation ___Gf7. 5 7
Held Depth to Water Below MP _‘il;L‘!S_ Diameter of Casing A v
Wet Water Column in Well _ﬁg’i_O_. gr?m w?umpem%laai b?:’ % ’;) 20
Gallons per Foot _zﬁL_ .
Gallons in Well _[(n:.5 mﬂ"&"mm)m""r paf Scleen
Evacuation Method Tt’ ’ﬂ on l’\d( \r‘(“f'
SAMPLING DATA/FIELD PARAMETERS
Color___{1one Odor____— Appearance___( i/ Temperature L3520 '
Other (spacific lon; OVA; HNU: etc.)
o 70 oH _ 3,02
Sampiing Method and Material___Tcf-lort_ iy ey
Container Description
Constituents Sampled Fromlab X __orG&M _____ Proservative
_é-om? List
Remarks
Sampling Personnel <] L I ¢ 7]
. WELL CASING VOLUMES
GALFT - W I0%0  Zweoo2¢  3we-0s0 oo tas

1/88



AW GERAGHTY
AV MILLER, INC.

~ Ground-Water Consultants

ROF3IFHO - toTRLOG-003Y

WATER SAMPLING LOG
ProjecyNo. __“RmeT ¢ PROZ3RKHOOS page__ ! o !
Site Location___Maani bal, _OH10
 SitaWellNo, _Mw- 30 me No. Date © 129/ %3
Weather S‘mm#.v Mmid- 1Os 'la'ierzemSampling 9.5 Am Jime ing %91 Am
EVACUATION DATA
Description of Measuring Point (MP) 5P of LT
Height of MP Above/Below Land Surface __/ -/ 7 MP Elevation L6 72 .58

Total Sounded Depth of Well Below MP _&0 -4

Held Depth to Water Below MP _19- 27
Wet Water Column in Well __ ] ' .6 ﬂ
Gallons per Foot _ 0.ib

Galions in Well _1- 17

Evacuation Method___Tefton  oailer

Water-Level Elevation ___ &/ % , 2/

D i

Diameter of Casing =

Gallons Pumped/Baled/ - 3 5&‘ g5

Prior to Sampling

Sampling Pump intake Setting
(feet below land surface)

SAMPLING DATA/FIELD PARAMETERS

~——

Color_meS  bfowa oo

Other (specific ion; OVA; HNU; etc.)

Appearance_Sl:_Clowdy  Temperstre _{3:5_REQ)

Specific Conductance,

umhos/cm 400 pH__GC 3
Sampling Method and Material ___ tflen  pajier
Container Description
Constituents Sampled Fromlab_X orG&M____ Preservative

Lan?/,/}f"

Sampling Personnel J. Miser  T. Rstvgsky . T.-Chepesg . 3. Campbel

i WELL CASING VOLUMES
GAL/FT 1-%"” = 0.077 2 =0.18 3 =037 4" = 0.65
1" = 0.10 2% « 0.24 IWn" = 0.50 6" = 148

1/86



AW GERAGHTY RO?38HOF~ wirLOG-00635
AV MILLER. INC.

.’ Graound-Water Consultants

WATER SAMPLING LOG
ProjectNo. _ORMET / R673% }}CO% Page [ of i
Site Location___Haan bal . O
Site’WellNo. MW~ B mem. Date /33783
Weather Sunny , Mid- €05 Eo";'ansmp“"g 1t: 32 ming 121
EVACUATION DATA
Description of Measuring Point (MP) 72, o0k Pre
Height of MP Above/Below Land Surface __ /77 _  MP Elevation 6b/l.59
Total Sounded Depth of Well Below MP _©#:51  Water-Level Elevation ___ @/ =~ ¥/
Meld Depth to Water BelowMP_99- 1S Diameter of Casing 2

Gallons Pumped/Bai

Wet Water ColumninWell _' 36 Priorto Sampling b?g'g'3 Q

Galions per Foot _O_L‘O__.
Sampling Pump Intake Setting
Galions inWell _2-33  (feet below land surface)

Evacuation Method qeblen  vaijec

SAMPLING DATA/FIELD PARAMETERS
Color X dar K_brown odor__present Appearance_V: Cloudy  Temperatwe S __ °Froc

Other (specific ion; OVA; HNU; etc.)

Specific Conductance,, _ _
umhos/cm 3,500 pH __10-95

Sampuinguexhodmdme}ial _Te€lon  bailer

Container Description
Constituents Sampled Fromlab_ X orG&M______ Preservative
Qaﬁﬁﬂ"
Remarks . ...
mﬂtngm%ﬁbﬂa,%ﬁ%#%@
. WELL CASING VOLUMES
GALJFT 1%" = 0.077 2* =018 s =037 4" =065

1-»* = 0.10 2%" = 0.24 3" = 0.50 6" = 148

1/86



AW GERAGHTY ROF38HO 8- woTr Lo6-003(

AV MILLER, INC.
.’ Ground- Water Consuliants

WATER SAMPLING LOG
Project/No. OI(MZT/F/} 07 25 H 0o% Page Lo
" SiteLocation___HAWV (BA¢  © il
stewellNo. AW -5 10 No. ous 7 /5/&5’
v Lsty_Hot ond TS IS (9 B |5 50
EVACUATION DATA
Description of Measuring Point (MP) Tof oF PVC

Height of MP Above/Below Land Surface /- £5  MPElevation ___ 56 - 6 &
Total Sounded Depth of Well Below MP _5_7-_15_ Water-Level Elevation 6!3.69

Depth to Water Below MP M Diamneter of Casing =

water Coumninweit | & 2 Brorto Samping (c. 32-,) 1.0

Held

Wet

Gallons per Foot _u(ﬁ_ .
Gallons in Well ._2‘_2.'_1_ m&mpm) lap n_’C < e
Evacuation Method ‘Te-p lon Laite v
SAMPLING DATA/FIELD PARAMETERS
Color TRARSWEWT BP8S A ; -_,42__. r@

Other (specific lon; OVA; HNU; etc)_C VT be dw;/% «C.'He./mﬁ: O

Specific Conductance, . :
umhos/cm lodo pH 9. 2.6
Sampling Method and Material Tetlon balev
Container Description

Constituents Sampled FrombLab X _orG&M _____ Preservative
Lonal st

d
Remarks

Sampiing Personnel __10- P17 60 T- Nass /Kl d- Carnp Bed (K\.Clté/?;’%ﬂ -

. WELL CASING VOLUMES
GALJFT 1%* = 0,077 2* =08 3 =0¥ 4" = 0.65
1-¥2" « 0.10 2% = 0.24 %" = 0.50 6 = 1.48

1/86



AWV GERAGHTY R0 F3FHO §- LT Loe-0037
AV MILLER. INC.

" Ground-Wuter Consultants

WATER SAMPLING LOG .

ProjectiNo. __ OB—M ST | 40?38 Hoo8 Page__ | of__l
 site Location_HA VN 1 & AC, O H
siewellNo. /MW 33 g aéplwiémm pae _G120/88
weather Hi 70°° Pty covpy [me Sameing |4 . 50 e g |5 17
EVACUATION DATA
Description of Measuring Point (MP) ___1 0§ of Pvc
Height of MP Above/Below Land Surface _L_?i MP Elevation es53.Y
Total Sounded Depth of Well Below MP £5-15  water-Level Elevation ClG. .11
Held Depthto Water BelowMP_2 1- 1 9 Diameter of Casing o2
Wet Water ColumninWell 2.8 - 92 gr‘:lorlo?:m lod (\3.45> 13.5
Gallons per Foot __O__H"_._
Gallons in Well _ﬂig__ ?Smmm)m""

Evacuation Method___ 1 €% low D4 ilen

SAMPLING DATA/FIELD PARAMETERS

ColorNer] W brswn odor_—~ Appeum_ﬁ__g_r__ﬂ’_'f why S| Tmme.LL'F@

Other (specific ion; OVA; HNU; etc)_C v tobe CoMPLsTeD ow Mw 33 S qumc,

'C H‘CIMC\ O
Sampling Method and Material Teflon bBailev
_Laz:?[_/s;'f | «

Remarks Vst £rom Pords blows tutev wmithautly Hhvovgtort sgmpiivg

Sampling Personnel T Ratvascy T s I Camrsste J. Chepean
J

S WELL CASING VOLUMES
GALFT 1-%" = 0.077 2 =018 3 =037 4" = 0.65
%" = 0.10 2% = 0.24 3" = 0.50 6" = 148

1/86



AW GERAGHTY ROFIZHOS~ wWTRLOG-00 38
AV MILLER, INC.
Ground-Water Cohsultants
WATER SAMPLING LOG
Project/No. QRMLT /IOA O+ 38"/008 Page | of |
Site Location H avvigac ,O H
MW 33 d S Ll30]
Site/Well No, _ S Repiicate No. Date 88
X " "
Weather D00 44 Cabl 10°  peme Samping || : 90 e amping 11:2.9
SUANA T
EVACUATION DATA
Description of Measuring Point (MP) Tof O‘F P vV C
Height of MP Above/Below Land Surface __X-C 7 MP Elevation Gs3.R2D
Total Sounded Depth of Well Below MP M Water-Level Elevation GlY . &R

Depth to Water Below MP_2 0 - ©0

Water Column in Well _'ﬂ :2 . 8 {1’

0.16

Held

Wet.

Gallons per Foot

Diameter of Casing R

Gallons pumpedBaied(22.97) 2.3

Sampiing Pump intake Setti

v
(feet below land surtace) ___ on o £ Scrren

Gallons in Well 1;.(2_(2_

Evacuation Method Teﬁ lgw %EL dev
SAMPLING DATA/FIELD PARAMETERS

Appearance_C |cAZL Temperature | 5_ °F@
Other (specific ion; OVA; HNU; etc.) Cnv_ tobe taksy dv'Mg ererngive =0

Coior Uevl Ut brownodor  ——

Spectie Conductanc®. (b2 S o 1-02
Sampling Method and Material I€1C10l4 Bﬁilev

Container Description
Fromiab X _ orGEM____

Constituents Sampled

_éénj/J?f'

Remarks _}SJ‘C«CV\ ﬂ()‘f‘(fﬁ on SUV"PQCc of cvacygtiray wate.~
Sampling Personnel - RATVAsicy  J. NJAssR T CHsPs6A T CAMPBELL

o WELL CASING VOLUMES
GALFT 1-¥e® « 0.077 2 =018 3 =037 4" = 065
1-%2" = 0.10 29" = 0.24 %" = 0.50 6" =148

1/86



AW GERAGHTY KO738HOE~ WTRLOG —0639

AV MILLER. INC.
" G&oumﬁ Water Consultants

WATER SAMPLING LOG .
ProjecyNo. _ O (LM $. T /?A O0T3g HOOY Page__ | of I
 Site Location__ PV i Bac | OH
siaweliNo, MW 34 S fepicate No. oue 715 ]EE
Weather BLGHT OviRcAsT  Began o8 4:5% e ™ _]0:20
70 EVACUATION DATA
Description of Measuring Point (MP) Tof of PJC

Height of MP Above/Below Land Surface ____/: 49 MPElevation____ (.55 . & 7
Total Sounded Depth of Well Beiow MP 4T 35 water-Level Blevation ___ (/& - 22
Depth to Water Below mp_39-40  Diametorot Casing a”
Water Column in Well _i_q_g._ (?Pr?'mb:‘:m N{q 1 8) 5
Galions per Foot _O. 1l .
Gallonsinwel _1- 37 W&Pﬁm,w

Evacuation Method Ts Eton Bﬂ'-( e

Held

Wet

SAMPLING DATA/FIELD PARAMETERS
Color__BOROWN  odor_— Appeance_C A QUL Temperature 1 3-5 .F@
Other (specific ion; OVA; HNU; etc.) Cv tobe duvi 45 -9:‘ l‘f‘t’v-'-ﬂcé =0

Specific Conductance, (0-70 oH -)‘ 2—.‘

umhos/cm

Sampling Method and Material____{ (L F LoV BALek

Container Description
Constituents Sampled FromLab_X _orG&M_____ Preservative

_éazﬁ/xf

Remarks -P.‘l+evm5 contboed 4Piev Spmpiive Eovislied

Sampling Personnel _J- VAsER R FARe0 T CAamPB¢e. J. Chepeaz .
. o
L WELL CASING VOLUMES
GALFT 1-%* = 0077 2* «0.18 S =037 4" = 0.65

1" = 0.10 2" = 024 $%° = 0.50 68" = 1.48

1/86



AW GERAGHTY ROT3EHO S~ wWrRrLpE6 - 0OH0D
AV MILLER, INC.

Ground- Water Consultants

WATER SAMPLING LOG .
ProjecyNo. __ ORM E T_ [PAOI2BHOG S Page___ [ _ of_{
 siteLocation___ HAN V(B A¢  OH
staweine. MW 24 D Repicate No. Date J)S/gf
Weathor ORCEHT oV LepeT  Bagan s ‘0122 o o |0:59 |
0 EVACUATION DATA
Description of Measuring Point (MP) Tof oF pPVC
Height of MP Above/Below Land Surface Q. 98 = MP Elevation eSH L7
Total Sounded Depth of Well Below MP 08.29  waterLevel Blevation ___ G /G - A
Held Depth to Water Below MP _3_%.:2‘_§_ Diameter of Casing 2!
Wet Water Column in Well _3_0_"3_(__ ggo'"o?: g%miengwbd(‘ 4' ‘I‘) M‘ .5

Gallons per Foot __0_'!(_”_

Sampling Pump Intake Setting '
Gallons inWell_1- B0 (eet below land surface) —@@C—QAKL’L
T

Evacuation Method ¢ Feon Badl e

SAMPLING DATA/FIELD PARAMETERS
. .0
Color_Slisht Orun__ Odor__— Appearance 561;‘,!"’3‘:“""/ Tomperahm__ﬂ'_/ °F@
Other (specific lon; OVA; HNU; etc.)_Cov {obe c(wrn3 -E‘)k.rm} 20

o 580 _1.38

Sampling Method and Material__ T 2Fcon  BAics L

Container Description
Constituents Sampled Fromiab_X orG&M______ Preservative
Zan.a L/S‘IL
d
Remarks

Sampling Personnel _ K. FALGO T WASsa 7. Canfbsti T.C‘kﬁgggd

WELL CASING VOLUMES

GALJFT 1-%" = 0.077 2" =018 3y =0¥ 4" = 0.65
%" « 0.10 2% =« 024 %" = 0.50 8" = 148

1/86



AWV GERAGHTY ROZ3§HO 8- wTrLOG ~00Y/
AV MILLER, INC.

Ground-Water Consultants

WATER SAMPLING LOG .
oo, ORMST [ PACT138 He0 oo | of_]
Site Location_ HAV M &Ac, OF
| sieweliNo. MW =25 m,m MW-~-4E Date 7)5/?8
weatner 90 HOT HumiD  JmeSamping [ 7°6S Time Sempling | 7: 52
EVACUATION DATA
Description of Measuring Point (MF) __ L0 { ofF fic

Height of MP Above/Below Land Surface /- 75 MPElevation 6 & /. 70
Total Sounded Depth of Well Below MP MQ_ Water-Level Elevation ___ & 235 . 3 &

Held

Depth o Water BelowMP_S3©- & 2 Diameter of Casing a”
water Goumninwet_[0-1 8 Brorio Samping e (ﬁ .81) 80
Gallons per Foot _0_./_<0__ '
Galons inwell_[-05 w&mm)w

Evacuation Method TC‘PIO(V \Dﬂ':[f&

Wet

SAMPLING DATA/FIELD PARAMETERS

. <
Color AK brown _ ogor = Appearance__> Ity Temperamre__‘l L._'F@
Other (specific lon; OVA; HNU; etc.)_Cov +o e, ‘{\491(644 Jot(/w){ir /:;HC—W\"'C}T:O

e oondudtancs, (150 1036

Sampling Method and Material ___|_ flou  Ballev

Container Description
Constituents Sampled FromiLab_A__orG&M_____ Preservative
_Laa.géjt
ﬁV\A CVACV AN 1(9-00 — =~ - R CHARES ----- VAT ‘7:05

Remarks Well dewstetep DoRve gyscurrad | Aloed 0 yechares |
Sampling Personnel __B- FATLGO T, wasske T Cafbell T Oégvfcaﬂ

_Duplicate Collosted] - mw-4s
WELL CASING VOLUMES

GALFFT 1-%" = 0.077 2* =018 3 =037 4° = 0.65
%" « 0.10 2%" « 0.24 " « 0.50 ¢ = 148

1/86



AW GERAGHTY ROFBIHOF- wr Log-004 2.
AV MILLER. INC.

.’ Ground-Water Consultants

WATER SAMPLING LOG
ProjectNo. _ O MM ET jPA 0138 ooy ’?mlﬁff /o
 Site Location Havv i bae  OH |
StawellNo. _ MW ~ 48 mem. MW=35 Date 7/5'/?5
weather _HOT 905 MumiD bemanme™ |7-05 Tme Sampiind |1, 52,
EVACUATION DATA
Description of Measun‘né Point (MP) — T of o7 PUC

Height of MP Above/Below Land Surface ___[- 75 MP Elevation - 461,90
Total Sounded Depth of Well Below MP _M. Water-LevelElevation __~ & £S5 . 3 8
Depth to Water Below MP _3&- 52 Diameter of Casing

Held — 2"
Galions Pumped/Balled
Wet Water Columninwell _{D- 13 priorto Sampling 4 -&7) 9.0
Gallons per Foot Ol A
. Sampling Pump Intake Setting___
GallonsinWell_LG3  (feet below land surtace) _LQP_QE_Ezc;n_

Evacuation Method TC‘P loy (i‘lﬁ lev

SAMPLING DATA/FIELD PARAMETERS

Color Odor. Appearance. me_fﬂ_ °F@
Other (specific lon; OVA; HNU; etc)_S_TvOC ey dw‘“‘lé 'ﬁ-'Hco’i"g = 0

mct?\mdu%% pH 10836
Sampling Method and Material__T¢ T lon A lev
Container Description
Constituents Sampied FromLab_ X orGaM____ Preservative
_éauﬁllﬂ"
fvp  2VAcvATioNn 1600 --.. Rscmarsg- ~-- pwTie |05

Remarks We bl DewaTiasp DUu2iWe SUACUATON L AIOWED TO KLECHARGY
Sampling Personnel _ 13- FARGO T Massk  J. Camférll T C’tcffgz

WELL CASING VOLUMES

GALFT 1-%* = 0.077 2* =018 3 =0¥7 4" =065
1" = 0.10 2% = 024 3" = 0.50 6" = 1.48

1/86



AR GERAGHTY ROFZGH0 8-t TR LG ~00 Y 3

AV MILLER, INC.
" Gt;mnd- Water Consultanis

WATER SAMPLING LOG |
projocuno. _OLMET | (AT 3EHOOT oo Lol
Site Location___ANN 1 B AL, O H

 StaweliNo. LA1W_D & Roplicate No. pate __ /5l
Weather 07 Suway CLousY 'gg;nSampling [(:42 Wing l2:45
EVACUATION DATA
Description of Measuring Point (MP) Tof oF fVUC
Height of MP Above/Below Land Surlace [« 7&_ MP Elevation 455 .04
Total Sounded Depth of Well Below MP 52,28 Water-Level Elevation ___ & /5. 5°§
Held Depth to Water Below MP_27-4¢__ Diameterof Casing 2
Wet. Water ColumninWell 1 2-© & m&mmﬁmmié-oé) b.5
Gallons per Foot _9__‘(2__

Sampling Pump Intake Setting '
Gallons inWell_2:2Z _ (feet below land surtace)

Evacuation Method T@F lons 6/1}'1 $ &

SAMPLING DATA/FIELD PARAMETERS
Color DE_Dvowu odor— Appearance, offdue Tompetamre__’q'_'o °@
Other (specific lon; OVA; HNU; etc)___ C.v Yo be f4ksV DUR MG F L iiridG 2O

ific Cond , y
t?;eh%s;:em MMLZS‘S‘ pH ‘1-(05"
Sampling Method and Material Tcflon balev
Container Description
Constituents Sampled Fromlab__ X orG&M_____ Preservative

_Lé'ﬁﬁ[./%?"

Remarks
Sampling Personnel R- FMG'O_ I NAss e :[.Cbeh’%,q \‘r.CAMFBC:[]

WELL CASING VOLUMES

GALFT %" = 0.077 2 =018 3 =03 4" = 0.65
1" =« 0.10 2N =024 Iv° = 0.50 6" = 148

1/86



AW GERAGHTY
AV MILLER. INC.

.’ Ground-Warer Consultonis

RO738HOZ- WTRLOG - 0044

WATER SAMPLING LOG
ProjecyNo. __ D emel  PAOT3R HOOR Page___ | of__|
 site Location___Hanni sl Onio
siteweliNo. __MNU=-37 %O&em. Nnw-49 Date 7-G-&%
Weather 5mml1 ot _j00° E'e"é"ms"“"""“ [112 mngl"ébo
EVACUATION DATA
Description of Measuring Point (MP) ’/;37;3 o~c P
Height of MP Above/Below Land Surface ___[ -89~ MPElevation bl-1y

Total Sounded Depth of Well Below MP _36.78

Held Depth to Water BelowMP _11-7 &
Wet Water Column in Well _L([__QB_
Gallons per Foot .__.J_L_

Gallons in Well __3:04

Evacuation Method TP'; /or\ .Bm-k’(\

Water-LevelElevation . (o ¢/ 3 ./ &
all

Diameter of Casing

Gallons Pumped/Bai
Prior 1o Sampiing “?9.19:}

Sampling Pump Intake Setting '

(feet below land surtace) ___@.m_

SAMPLING DATA/FIELD PARAMETERS

Coor_ Bl odor

Other (specific lon; OVA; HNU; etc.)

Appem_ﬁilhpm_'rmm N}

e

Specific Conduct \
umhosicm . 4600 PH__ Q86
Sampling Method and Material__ 12 don i ler
Container Description
Constituents Sampled Fromlab_X ofGEM_____ Preservetive

_Qz:ﬁ Lict

remarks L0, caZe (Colle 7ol - M- 49
T \

Sampling Personnel M&LM%LM

CoC WELL CASING VOLUMES
GALJFT %" - 0.077 2* =018 S =0% 4" = 0.65
%" « 0.10 2%" = 0.2¢4 6" = 1.48

3-¥4° = 0.50

1/86



AWV GERAGHTY ROFIEHOB-wTR LOE —00Y S
AV MILLER, INC.

Ground-Water Consultanis

WATER SAMPLING LOG _
ProjectNo. _ O R M T | ¢ACF32HOOE Page___ | of [
 Site Location____HAM | BdAL L OH
SteWellNo, MW 3 BoreeNo, Mw- 47 Date '711 [gs
Weather Mid 70‘5 ;t‘;:f; 'g:;:nSampling 9: 20 ming lD:OCf
EVACUATION DATA

Description of Measuring Point (MP) Tol o PVC

Height of MP Above/Below Land Surface __/_Zi . MP Elevation bbb, Y

Total Sounded Depth of Well Below MP _35: 95 water-Level Blevation _(o Y& . 4 7
Held Depth to Water Below MP _2.;9__'_7_ Diameter of Casing 2"

Wet Water Column in Well _L"S_lg_ %bgg%mﬁ%bd(l "572 8.00

Gallons per Foot i:_l_(e__

Sampling Pump Intake Setting |
Gallons inWet 229 & leet bolowland surtece) _/naf- Sareen

EvacuationMethod__Te £lon  Bailev

SAMPUING DATA/FIELD PARAMETERS

Color_Dfow ¥ Odor__— Appearance_O P ASLE Tompermo___‘z'{*@
Other (specific ion; OVA: HNU; ete)__ Vo Cw  tube takey me& £ ltvatfion.

. 265 6.0

Sampling Method and Material__ 1 ¢t 10w Da.(lev

Container Description
Constituents Sampled Fromlab__X orG&M___ Preservative

<hoALt

Romaris CV_Yobes iith Tomry , wor AvAASLE  pupliids ColledZd: e
Sampling Personnel __1- RATUAsey , T CampBell T. mhser T ca,e,é‘JA

- WELL CASING VOLUMES
GALJFT 1-¥”® = 0.077 2* =018 3 =03 4" = 0.65
1-%* « 0.10 2%" = 0.24 3% = 0.50 8" = 1,48

1/88



AWV GERAGHTY RO F3GHOE-LOTR LOG —pp e
AVs MILLER, INC.

.’ Ground-Water Consultanis

WATER SAMPLING LOG
ProjectNo. _GCRMET [ PA0I3FH00S Page | of__1
~ SiteLocation____Hsnnilq oM
SiteWellNo. _Mw- 395 mo No. Date ©/A3/%3
Weather ifot ,_mid <0 s ‘!’i.en;:nSamp!ing 14520 mmg 250
EVACUATION DATA
Description of Measuring Point (MP) Tep cf FPrc
Height of MP Above/Below Land Surface ___ /= 77 MP Elevation 65730

Total Sounded Depth of Well Below MP _©0 .33 Water-Level Elevation ___(» 7/ 3- 55

Held Depth to Water BelowMP _13- 5 Diameter of Casing 2"
Gallons Pumped/Bail
Wet Water Coumninwell €98 Proviosamptng (791 9.0

Gallons per Foot __o_l(_‘;__

. Sampling Pump Intake
GallonsinWell _ .G (feet below land surtace) Eaaé Scleen

Evacuation Method deClea  Ygilec

SAMPLING DATA/FIELD PARAMETERS

Color_lt- broown odor___—— Appearance_ 5. Cloudy  Temperature '}-3 R0

Other (specific lon; OVA; HNU; etc.)

i oH__9.12
Sampling Method and Material 4eflon  odrler
Constituents Sampled mﬁ?'f"i"?""e&”“__ Preservative
Loni [T
Remarks

Sampling Personnel 3. Neser 3. Chepega , 7. Rotvgshky , (. Campbel

. WELL CASING VOLUMES
GALFT 1-%* = 0.077 2" =018 3 =037 4" = 0.65
%" = 0.10 %" =024 3%* = 0.50 6" = 1.48

1/86



AW GERAGHTY ROF3FHO 8§~ TR LOG-00% Z
AV MILLER, INC.

.’ Ground-Water Consultants

WATER SAMPLING LOG
ProjectNo. ___ORMET [ PHOF3T H00F Page [ of_{
Site Location____lknnihg!, Olt10
Site/Well N0~ 33D me No. Date _©/38 [ %%
Weather __Sanny, ™id $Cs '!.'ien;:nSarnp!ing ’(Dfa“ mim 10:4¢
EVACUATION DATA
Description of Measuring Point (MP) Tof of v

Height of MP Above/Below Land Surface ____ {99 MP Elevation LS 7.8

Total Sounded Depth of Well Below MP _$0-21  water-Level Elevation &G13. 9
Held Depth to Water BelowMP_13-:3©__ Diameter of Casing =

Gallons PumpodIBalleil
Wet WaterCqumnanell_é_(.’.'_c‘_S_ Prior to Sampling #.7 ) 1%.0

Gallons per Foot __E‘_H"__

Sampling Pump Intake Setti '
Gallons in Well _Q_ﬂ.___ (feet below land surtace) __n?@_a&_ﬁzmu_

Evacuation Method____1€€lern  bailer

SAMPLING DATA/FIELD PARAMETERS
Color_If._gfay  oOdor_ ——— Appearance__Sl- Cloudy Temperature _!4-2_ °F@

Other (specific ion; OVA; HNU; etc.)

ific Conduct
mcm 895 pH__1-719
Sampling Method and Material Le€lon  bgiler
Container Description
Constituents Sampled Fromlab_X _orG&M_____ Preservative
_Aaajé/}f‘ chill
Remarks

Sampling Personnel __ ). Naser 6 Ckepft'aq , J. Cemebell T. quuask’!

WELL CASING VOLUMES

GALFT 1-%° = 0.077 2* =018 3 =037 4" = 0.65
12" = 0.10 %" = 0.2¢ 3v* = 0.50 6" = 1.48

1/86



AWV GERAGHTY ROFIZHO 8- TR LOG-00Y §
AV MILLER., INC. oo

.’ Ground-Water Consultants

WATER SAMPLING LOG .
ProjecuNo. __(rmed _ PAOREHIDE : Page | o |
_ Site Location [fannibel ol
SiteWell No. MW -40s me No. pate __b[27[85
weather _ Hof [Clear ;iorgeanSampling =42 mmg (2:15

EVACUATION DATA

Description of Measuring Point (MP) __/ 20 o«g—fVC

Height of MP Above/Below Land Surface ___/ . £ 5" MP Elevation bbb R 22

Total Sounded Depth of Well Below MP _ /(). /O Water-LevelElevation __(,C 8 . .S 7

Held Depth to Water Below MP 53, b5 Diameterof Casing _2\”

Wet Water Columninwell _| 6,75 m&mw'fﬂ.oﬁ 9
Gallons per Foot _QJQ__

Sampling Pump Intake Setting,_
GallonsinWell _2."] _ (teet below land surtace) 100 of-Sorzen

Evacuation Method Tégl('{om Ba 17 Cr

SAMPLING DATA/FIELD PARAMETERS
Color e d, [Screon0Odor____— Appearance V. S[£. 3w Temperature 4. & °F@

Other (specific ion; OVA; HNU; etc.)

Specific Conductance,
umhos/cm A0 pH_2. A
Sampling Method and Material __72-4(0:1 [3 der
Container Description
Constituents Sampled Fromlab__X orG&M____ Preservative
Longl ( st
J
Remarks
Sampling Personnel M#MLQ%&LMM%_
- WELL CASING VOLUMES
GALJFT 1%* = 0.077 2 =016 3* =037 4" =065
1%* = 0.10 2%" =024 3" = 0.50 6 =148

1/86



AW GERAGHTY
AV MILLER, INC.

Ground- Water Consultants

ROF3§HO 8- w Lo —oc04 T

WATER SAMPLING LOG

ProjectNo. __Of mel” EAO?%m Page of
Site Location___Namuiha | Ohig
Coded/
SiteWellNo. _MwW-HQs  Replicate No. Date _6AY-S%
Ti i Sampli -
weather _Hof / Cleal BlenseanSamplmgl ) L’Q\ 1c-iomn-?pleted mg, 3 '_S

EVACUATION DATA

Description of Measuring Point (MP) ]

fopn o% Pyc
Height of MP Above/Below Land Surface '

_ 4O
Total Sounded Depth of Well Below MP 70,08

Held Depth to Water BelowMP 53, 64
Wet Water Column in Well _Lb_.@__
Gallons per Foot _Qc_u'!__.

Gallons in Well _ZL.

Evacuation Method__7e £Jom 13auler

MP Elevation

Water-Level Elevation

Diameter of Casing _ 2"

Gallons Pumped/Balled /¥4, -
Prior to Sampiing . (1) 9

Sampling Pump Intake Setting

{feet below land surface) _E,a_a_&_&ma____

SAMPLING DATA/FIELD PARAMETERS

Co!or_ﬁkd_.&':auﬂ;_ Odor. Appearance_V S, emperamrelig_°
Other (specific ion; OVA; HNU; etc.)
Specific Conduc}ance
umhos/cm _m_____ pH .1
Sampling Method and Material le F low  Yorley
Container Description
Constituents Sampled From Lab orG&M _____ Preservative
Remarks
Sampling Personnel J ' Ca 7
WELL CASING VOLUMES
GAL./JFT 1-%" = 0.077 2° =016 3" =037 4" = 0.65
1-%" = 0.10 2-%" = 0.24 314" = 0.50 6" = 1.46

1/AR



Ay OLAUrIL I

AV MILLER. INC.

Ground-Water Consultants

WATER SAMPLING LOG
ProjecuNo. ___(ORMET  PAO7REHOE Page of
site Location___Elowate | D hio
SiteWellNo. MW 40 me No. Date G-27-§§
| Weather _[&ﬁ[c[eg,c__ EL'B:nsa'“p"“g Iolav Bl m"j? 133
e EVACUATION DATA

Description of Measuring Point (MP) 72';10 a-c} Pvc

Height of MP Above/Below Land Surface ____1_“.5._ MP Elevation
Total Sounded Depth of Well Below MP _10r&5~  Water-Level Elevation
Depth to Water BelowMP $3, 40O Diameterof Casing “

Held

Gallons Pumped/Bai
Wet Water ColumninWell_32.C Pﬁorat:)sSamplmg ﬁ/izgl 1%
Gallons per Foot _Qs_Lb__

Sampling Pump Intake Setting
GallonsinWell _5. 4 (feet below land surtace)

Evacuation Method TC ‘F lown lOm '9 r
SAMPLING DATA/FIELD PARAMETERS

Color_LXown Odor___—— Appearance Temperaturs _{ 45, *F£Q)
Other (specific on; OVA; HNU; ete)__ (WA ~ &

' HL -0  HE-O
ambosicm L 3G0 on_2.41
Sampling Method and Material Teflon lailer

Container Description

Constituents Sampled Fromlab____orG&M___ Preservative

Remarks

Sampling Personnel J N‘téd \T—lelf'%éfq ;\’)’—(ﬁm’d%// _ A £4+L&5 éy

WELL CASING VOLUMES
GALJFT 1-%° = 0.077 2 =016 3 =037 4" = 0.65
%" =« 0.10 2% = 0.2¢4 In® = 0.50 6" = 148

1/88



AW GERAGHTY
AV MILLER. INC.

y Y Ground- Water Consultants

ROFIZHOE~ WTR LOG - 005

WATER SAMPLING LOG

Project/No.

Ormet PAOISEIHOCYE

Page of

 Site Location / Aﬁnﬂ/Lbﬂ‘/ i)

Coded/
StewellNo, MW/ - 4O, Replicate No.

Weather _L/—ﬂtL [ lear

Date é*&q’? .1

Bogan " TI08 r: 520

Cormptetod 0 1/: 33

EVACUATION DATA
Description of Measuring Point (MP) 727,0 Q;(—fl/ C
Height of MP Above/Below Land Surface ___Z- 52 MP Elevation b/l 95

Total Sounded Depth of Well Below MP 1 Q. 4 O

Held Depth to Water Below MP _5 3. /(0
Wet Water Column inWell .3 2.0
Gallons per Foot _QLih___

Gallons inWell 2.5

Evacuation Method T@}Qam 1Rader

Water-Level Elevation ©C08.55

Diameter of Casing ___2A "

Prior to Sampling

Sampling Pump Intake Setting '

(feet below land surtace) __TDpc Scsien

SAMPLING DATA/FIELD PARAMETERS

o

Color @f(uun Odor

Other (specific ion; OVA; HNU; etc.)

Appom.c_lawilf___ Temperature (4 & *FEC)

Specific Conductance,

umhaes/cm 1290 pH__ 4. Y/

Sampling Method and Material__ T2 £(0m_Baxiler

Container Description
Constituents Sampled FromLab_2< orG&M____ Preservative
Long Lisf
|4
Remarks
Sampiing Personnet N VA<
; WELL CASING VOLUMES
GALSFT 1% = 0.077 2 w016 3 =037 4" = 065
1% « 0.10 2%" = 024 3%" = 0.50 6 = 1.48

1786



RO 737HO 8- wTRLO6-0052

AWV GERAGHTY
AV MILLER. INC.

.’ Ground-Water Consultants

WATER SAMPLING LOG .
erojeco, __ OfMeT / 0ROZ 2R3 H 008 Page—_ I of_2
Site Location_ AANN iBAL , O
-SiteNVeuNo. Mwa S S.?‘&fmm. oae (0129188
Weather _ CLovDY 0’5 EER P 15\ g Comotetoa 2 1 112,

EVACUATION DATA

Description of Measuring Point (MP) jnln o'l( Ve

Height of MP Above/Below Land Surface /- 33  MP Elevation W= .37

Total Sounded Depth of Well Below MP _S 2.-2 Water-Level Elevation ___ &/ 2 » /S~
Held Depth to Water Below MP 42:2Z  Digmetsro Casing 2

Wet Water Column in Well _' D_____' 0 % %b?:s%mmpegeangd (4 $4) 5.0

Gallons per Foot __'_‘_b_.__

Sampling Pump Intake Setti
Gations inwell_! -Gl (teetbeiowland surtsce) _r"?‘ép_&_jc[@_

Evacuation Method T(f lOV\ M\\f(

SAMPLING DATA/FIELD PARAMETERS .J ;l Ben Partides
a4
Color T\Om’ Odor_—— Appearance aY1d! TW_LL"F"C
Other (specific ion; OVA; HNU; etc.)
Specific Conduct
umhos/cm z 20 pH__ 4,43
Sampling Method and Material__| e [on localey
Container Description
Constituents Sampled Fromlab X _orGEM_____ Preservative
Long st
d
Remarks
Sampiing Personnel __{_ égm/jog I , I Magec , J Chq%g ,T Qliask‘;z
} WELL CASING VOLUMES
GALJFT 1" = 0.077 2* =016 > =037 4 =065

1-%* « 0.10 2% = 0.24 3% =« 0.50 6" = 1.48

1/86



, R073 — -
AW GERAGHTY 0738H0 §—wirrkLoe-0053

AVs MILLER., INC.

.’ Ground-Water Consultants

WATER SAMPLING LOG .
projocune. _OfMsT [ PROTFTZBHOOG Page__ ! of_1
Site Location__ WAV N \BAL O H

sitawellNo, MW42 D o oo, oate 2129 (58
Weather C.LOUDY 10 oI g.05 e o ing 4 4 ).
EVACUATION DATA

Description of Measuring Point (MP) __JOF of PVC

Height of MP Above/Below Land Surface ___/. 5O MP Elevation LSS oY

Total Sounded Depth of Well Below MP 40 waterLevel Blevation __ &/ 2 . 52
Heid Depthto Water BelowMP 4 Z- | 2 Diameter ot Casing 27

WmevCoh.:mninWelI_ﬂ‘_Lﬁ_g m;::pling M(Z-Of(as) 2\_0
Gallons per Foot __O-10__ N
Sampii intake Seti
Gatlons inweit_9-9 D (feet belowlend. surface) ngfap agf-Sereen

Evacuation Method__Jeton _ kailec

Wet

SAMPLING DATA/FIELD PARAMETERS

Color_LT [an____ Odor Appeuance_é&a“*ﬂmdf_ t Temperatwre _|L\.& °F@

Other (specific ion; OVA; HNU; etc.)

Specific Conductance, .
umhos/cm Y910, pH % l_q;

Sampling Method and Material_[€£Jon__boau ler
Container Description

Constituents Sampled Fromlab_X orG&M____ Preservative
__LLZB?_[-I}/'
Remarks
Sampling Personnel C o
B WELL CASING VOLUMES
GALFT 1-%° =« 0.077 2 =018 3 =037 4" = 0.65

%" « 0.10 2%" =024 3v2" = 0.50 6" = 146

1/86



AW GERAGHTY ROT3§HOE — TR LOo6—- 0054
AV MILLER. INC.

‘ Ground- Water Consultants

WATER SAMPLING LOG .
ProjectNo. _Ocmel P A0 738 HOOY Page | of 1
Site Location Henpnidy, l Oh:o
SiteWellNo. __Mw~=433 Replicate No. Date _(o~27-89Y
Weather Llbm -g;“g:n “Eligfo 1(:—omt‘r.;meted mgl SOO
EVACUATION DATA

Description of Measuring Point (MP) "17>P o PUC
Height of MP Above/Below Land Surface /. 82 MPElevation____ o 3.3 . & S

Total Sounded Depth of Well Below MP _/3:(e4 _  Water-Levei Elevation ___ G 1/ . 9 7

Held Depthto Water BelowMP_cJl . 1| Diameter of Casing &
. Gallons Pumped/Baited -
Wet Water ColumninWell_21,9 7 PriortoSampling ___(18.5%4 )
Gallons per Foot S I/

Sampling Pump intake Setting
Gallons inWell __3:51 _ (teet beiow land surface) @oﬁ-gfcmq

Evacuation Method_LﬁﬂOL‘_ﬁcL' lec

SAMPLING DATA/FIELD PARAMETERS

Color L1_Loown _odor__—— Wﬂ%h«mmﬁé*@

Other (specific ion; OVA; HNU; etc.)

j m 'y -
anhosion BT > oH (053
Sampling Method and Material_ [c£- lore  Bacler
Container Description
Constituents Sampled Fromlab_X_ orGAM____ Preservative
_Laz?éJSf
Remarks
Sampling Personnel _J_Ca m,?bc” ‘ jugsccf J (,bgpﬁ'g, T & Iygsl)z
. WELL CASING VOLUMES
GAL/FT %" = 0.077 2* 018 3" =037 4" =065

%" « 0.10 2%" = 024 3v" = 0.50 6" = 1.48

1/86



AW GERAGHTY ROFIBHOE~wwTRLo6—p0SS

AV MILLER. INC.

‘ Ground-Water Consultar.ts

WATER SAMPLING LOG .
ProjecuNo. _(Ormel RAO3g Hook Page____ | of_|
site Location_Hanniaal _ Ohios
‘ Coded/
sitewellbo, _MW=43D  Replicate No. pate (o —R9-§%

T i i
Waeather _QLA«A_(&EEJ@, BorgeanSamplng i SO m‘m | 220
EVACUATION DATA

Description of Measuring Point (MF) ] 0 o RNC

Height of MP Above/Below Land Surface ____[: Gb = MP Elevation (33./32
Total Sounded Depth of Well Below MP _(a5. 7%~ Water-Level Elevation __ (- // . 9 7
Held Depth to Water BelowMP_. |- 1S~ Diameter of Casing 27

Wet water Cotumn inwell_74: (3 %ygm (@1.43) A

Gallons per Foot __L_’.E._
Sampling Pump intake Setting

GallonsinWell 4 1 (teetbelow land surtace) _Jéo_aim_

Evacuation Method__lction  belev

SAMPLING DATAFIELD PARAMETERS
Color__buown Odor Appearance U Cloudy M amperatre_ (S +F€Q)
Other (specific ion; OVA; HNU; etc.)

Specific Conductance
umhos/cm 550 pH 1,40
Sampling Method and Material_ 1<tbn _ be ler
Container Description
Constituents Sampled FromLab_X orGSM_____ Preservative
_Lacﬁ[gd'
Remarks
Samping Porsomet I Campbe ([ T Maser | T Chepesa 7 Eq'ﬁbo%}/
. WELL CASING VOLUMES
GAL/FT %" = 0.077 2" =016 S =037 4" « 0.65

1-%" = 0.10 2% = 0.24 3%* = 0.50 6" = 1.48

1/86



g- 206 - 005
AW GERAGHTY RoF3GHOE- WTR LO
AV MILLER, INC.

Ground-Watrer Consultants

WATER SAMPLING LOG

ProjecttNo. _ ORMET ( PA O73%H060% Page L of

Site Location___Hannibs|, OHIO

SitetWell No. _ MW= 4149 5 Repicate No. Date _@/31/%

Weather _ S4nny mid g0s TB'ien;eanSampling 2:00 &"?nems;?f,"dp“"g ARG Pm
EVACUATION DATA

Description of Measuring Point (MP) e of PvcC

Height of MP Above/Below Land Surface [ . 3 - MP Elevation b 0/

Total Sounded Depth of Well Below MP £9.05 _ water-Level Elevation bo07.923

Held Depth to Water BelowMP _S'1-0% _ Diameter of Casing 2"
Gallons Pumped/Bail
Wet Water ColumninWell _/4- 77 Prior to Sampiing 9?7- (9)  7.50 g
Gallons per Foot .._0__‘_@_._

Sampling Pump Intake Setting

GallonsinWell_ 2.4 (feetbelowlandsurtace) ___ Top ol-Screenn

Evacuation Method 1 ¢ Hoa bgijer

SAMPLING DATA/FIELD PARAMETERS

Color mcgud' heewM _Odor — Appearance. med clOudy Temperature 1 °F/°C

Other (specific ion; OVA; HNU; etc.)

Specific Conductance,
umhos/cm <49 pH 6. M 56

Sampling Method and Material Teflon PR4jer

Container Description
Constituents Sampled Fromlab_X _orG&M ____ Preservative
1457,[1@"
Remarks

Sampling Personnel J. Naeser, T R*ﬂ‘uq;k’yr, I ChtP(_’si,. . Campbeli

WELL CASING VOLUMES

GAL/FT 1-Va" = 0.077 2" =016 3" =037 4" = 0.65
1-%" = 0.10 24" = 0.24 3" = 0.50 6" = 1.46

1/RA



AW GERAGHTY
AW MILLER, INC.

Ground-Water Consulrants

ROFIFHO § o7 LOL ~00 S F

WATER SAMPLING LOG

/ PA073% HOO

ProjectNo. _ORMET Page I of_{
Site Location____Hannibal, OHIO
SiteWellNo. _Mw - ‘44 mem. Date _2/34/38%
Weather _Sunny , M id- 205 gen;eanSammlng 16:45 go"',:pi.?gg’“"g
EVACUATION DATA
Description of Measuring Point (MP) Tep of fvC
Height of MP Above/Below Land Surface __{ - 47 MP Elevation LG/ 24
Total Sounded Depth of Well Below MP _ 91 -15  Water-Level Elevation __ (L0 7. 0 8
Held Depth to Water Below MP _&.R  piameterot Casing 2 !
Wet Water ColumninWell_37-97 g:'orb?: &::Tpmaf' '?dg D) 19 .00
Gallons per Foot ﬂ‘_‘;_ .
Gallons in Well __© - 33 (sf;tn g;?gwﬁua:dps::nrtfg)semng
Evacuation Method Teflon __bsilec

SAMPLING DATA/FIELD PARAMETERS

——

Color_ﬂ-e\" brown oo

Other (specific ion; OVA; HNU, etc.)

Appearance sl clu.dy

Temperature__J(o °

Specific Conductance, .
umhos/cm 550 pH__7-7 5
Sampling Method and Material____Te¢flon bailer
Container Description
Constituents Sampled From Lab orG&M ___ Preservative
Zaﬂ?/ <1
Remarks
Sampling Personnel _ 3. Naser . Campbell, 3. Chepeyy . T. Ratvasky
WELL CASING VOLUMES
GALJFT 1-%* = 0.077 2° «0.16 3" =037 4" = 0.65
1-%" = 0.10 2-%" = 0.24 3%" = 0.50 6" = 1.46

1/R6



ROFIEHOE~ WTRL OG- 00 (4

AWV GERAGHTY
AV MILLER, INC.

.’Gmund Water Consultants

WATER SAMPLING LOG
Project/No. OrmE TJ RoZ 33HOE Page / of ’
Site Location__H A N18AL, OHip
’ Coded/
SitaeweliNo. _FB *1 Replicate No. Date _&-21-88
Time Sampli Time Sampling

Weather Began ™ 1830 Completed

EVACUATION DATA
Description of Measuring Point (MP)
Height of MP Above/Below Land Surface___—_ MP Elevation
Total Sounded Depth of Well Below MP _ Water-Leve! Elevation _
Held DepthtoWaterBelowMP___—_____ Diameter of Casing —

—_— Galions Pumped/Bailed -
Wet Water ColumninWell__________ Priorto Sampling

Gallons per Foot —
Sampling Pump Intake Setting
GallonsinWell _—— __  (feet below land surface) -

Evacuation Method —

SAMPLING DATA/FIELD PARAMETERS
Color_CLEAR __ Odor — Appearance_CLEAR. Temperature 37-5_°FEC)
Other (specific ion; OVA; HNU; etc.)

Specific Conductance,
umhos/cm 025 pH___8.02
Sampling Method and Material___/££L00  BAILER
Container Description
Constituents Sampled From Lab _X_ orGAM ______ Preservative

__SHelr L(sT
Remarks - Lo
Sampiing Personnel w,ﬁ_ﬁﬁéﬂ

. WELL CASING VOLUMES

GAL/FT 1-%" = 0077 2 ao0.16 3 0% 4" =065

1-¥2" = 0.10 2W" = 024 3 =« 050 6" = 148

1/86



BOFEISHOE- WTRLOG— 006 B

AWV GERAGHTY
AV MILLER. INC.

" Ground-Water Consultants

WATER SAMPLING LOG
ProjectNo. _ ORMET /120 ZF38HO Y Page / of |/
Site Location__/7A a/81188¢, Orr &
’ o Coded/
SiteWellNo. FB © 2 Replicate No. Date __ 6 -22-8%
Time Sampli Time Sampli
Weather SUWNY HoT Began M 4523 Completed nd 1605
EVACUATION DATA
Description of Mea;uring Point (MP) B
Height of MP Above/Below Land Surface ___——_____ MP Elevation —
Total Sounded Depth of Well Below MP ___—— _ Water-Level Elevation —
Held Depth to Water BelowMP __—— Diameter of Casing —_
Gallons Pumped/Bailed
Wet WaterColumninWell_——____  Prior to Sampling —
Gallonsper Foot __——
Sampling Pump Intake Setting _
GallonsinWell ___—— _ (feet below land surtace)
Evacuation Method —

SAMPLING DATA/FIELD PARAMETERS

Color_CLEAR Odor___— Appearance_QL EARRL. Temperature > &/ ‘FI@
Other (specific lon; OVA; HNU; etc.)

Specific Conductance,

umhosiem ____1.0- 1,2 pH Z.40
Sampling Method and Material__ 7 E£cox) Baier,
Oansnuomﬂm
Constituents Sampled FromLlab_X orG&M____ Preservative

SeRT LIST
Remarks tmAle Lot ComPLETED BY K FARep oN 12 SASED ow Lot BooK
Sampling Personnel RATVASKY, NAsER, (erred, (AmPEELL

. WELL CASING VOLUMES

GALFT %" = 0.077 2* «=0.18 3" =037 4" =065

%" « 0.10 2%" = 0.24 3%* « 0.50 6" = 148




RO #38 HOE— LOTRLOG-006T

AV GERAGHTY
AV MILLER., INC.

.’Graund- Water Consultants

WATER SAMPLING LOG
ProjectNo. _ DR meET | ROF.3RHOE N
Site Location__HANANRAL, D .
.SileIWeIl No. _EFB*3 mQ No. Date _ &4 ~23-83
Weather '&rg:nSampﬁng 710 W [F30
EVACUATION DATA

an——

Description of Measuring Point (MP)

Height of MP Above/Below Land Surface MP Elevation —
Total Sounded Depth of Well Below MP i Water-Level Elevation —
Held DepthtoWaterBelowMP___—__ Diameter of Casing —

- Gallons Pumped/Bailed o
Wet WaterColumninWell ___________  Prior to Sampling

GallonsperFoot ___——
Sampling Pump Intake Setting
GallonsinWell__— _____  (feet below land surface) -

Evacuation Method -

SAMPLING DATA/FIELD PARAMETERS
CdOf_Q.-_Eﬁg—_O(bf — Appearance C‘-Eﬁf( Temperature 232 OF@
Other (specific ion; OVA. HNU; etc.)

Specific Conductance,
umhos/cm m.Z{O pH .7/

Sampling Method and Material___ TEF¢o4)_BA) er.

Container Description
Constituents Sampled Fromub_x_orG&M__ Preservative
Lo LisT”
Remarks SAmALN¢ Lot comprerep BY K- FALLo on F-12 BASED o) rFreeD BooK
Sampling Personnel _ RATVASKY, NAseR (Heved, (amprert
L WELL CASING VOLUMES
GALFT 1-%* =« 0.077 2* =018 S =03 4" = 0.65

%" « 0.10 2%W" = 0.24 3%” = 0.50 6" = 1.48

1/86



ROFZ3IZHOE - WTRICE ~ DOFO

AWV GERAGHTY
AV MILLER, INC.

" Ground-Water Consultants

WATER SAMPLING LOG .
Project/No. __(DRMET / ROZ3FHODE Page | o )
Site Location._ HA AN 18AL, OHIO
) +H# Coded/
sitewellNo. _—RB_EH Replicate No. Date __—24-8%
] R Sampii Time Sampli
Weather SUNNY F03-F0°s &"g':n " 15O ci,":p.,ted "9
EVACUATION DATA
Description of Measuring Point (MP)
Height of MP Above/Below Land Surface __—______ MP Elevation —
Total Sounded Depthof Well BelowMP ___—__ Water-Level Elevation —
Held DepthtoWaterBelowMP_____—___ Diameter of Casing —
R Gallons Pumped/Bailed
Wet WaterColumninWell___________  Prior to Sampling M
Gallonsper Foot _____—
_ Sampling Pump Intake Setting
GallonsinWell ____—___*(leet below land surface)
Evacuation Method —

SAMPLING DATAFIELD PARAMETERS
Golor_CEEﬂ,& Odor _ Appearance CLE’ﬁ'K Temperature 33 .F@
Other (specific ion; OVA; HNU; etc.)

Specific Conductance,

umhos/cm Jﬁzi pH ‘é . ]

Sampling Method and Material___ 7 EF Loy SA1 L €L
Container Description

Constituents Sampled Fromlab__X_orGAM_____ Preservative
LOA/G L1857

Remarks SAMA. W6 Lot comPieren BY K. FARGO of) Fol2 SHSED ON LoG BooK

Sampling Personnel “RATVASKY, NHSER, CHE A, (AMPBELL
WELL CASING VOLUMES

GALFT 1-W” = 0.077 2 =016 3 =03 4" =065

1" =« 0.10 29" = 0.24 3w”" « 0.50 6" = 148

1/86



KOFS TN “WIRLWDE— Q0+ |

AWV GERAGHTY
AV MILLER, INC.

MY Ground. Water Consultants

WATER SAMPLING LOG
ProjectiNo. _ ORMET [ROZIEHOE Page_ | of_|
Site Location_ HA A M1BAL, OHIO
) s Coded/
SitewellNo. _EFB 5 Replicate No. Date _(—-27-8&
Time Sampli Time [
Weather Began L LA " (805
EVACUATION DATA
Description of Measuring Point (MP)
Height of MP Above/Below Land Surface __——__~ MP Elevation
Total Sounded Depth of Well Below MP ___— Water-Level Elevation —
Held DepthtoWaterBelowMP ____________ Diameter of Casing "'"
— Galions Pumped/Bailed
Wet WaterColumninWell________ Priorto Sampling
Gallons per Foot _______
Sampling Pump Intake Setting
GallonsinWell____—— _(feet below land surface) ——
Evacuation Method

SAMPLING DATA/FIELD PARAMETERS
Colr CLEAL Odor _ Appearance__C L EAR. Temperatwe 27 oF1t0)
Other (specific lon; QVA: HNU; etc.)

Specific Conductance,

umhos/cm [.F5  pH_bL.0O
Sampling Method and Material__J £FLod) _BAILEL

Contaiper Description

Constituents Sampled From Lab orG&M _____ Preservative
LWE LisT
Remarks SAMPLING LoG CoMPLETED BY R. FACGH oM F-[2. BHSEp od) L06 Book
Sampling Personnel (N £ EFPE, MPLELL
WELL CASING VOLUMES
GALJFT 1% = 0.077 2* =018 3" =037 4" = 0.65

%" = 0.10 29" = 0.24 3w" = 0.50 6" = 1468

1/86



RO F3ZHOI~ WTRLOG-00OF2.

AW GERAGHTY
AV MILLER. INC.

.’ Ground-Water Consultants

WATER SAMPLING LOG .
ProjectNo. _ORME 7;/ ROZ3KHO & Page__ [ of |
Site Location__ A2 W A)18AL, OHID
: Coded/
StaWellNo. E 1B #3 Replicate No. Date _ Ll - 29-S%
Time Sampli Time Sampili
Weather !A)A&m.j.DJLE&CﬂA.T_ Began ™ /70O Completed ™ /7230
EVACUATION DATA
Description of Measuring Point (MP) S
Height of MP Above/Below Land Surface _ MP Elevation
Total Sounded Depth of Well BelowMP ____—__ Water-Level Elevation —
Heid DepthtoWaterBelowMP_________ Diameter of Casing —
—_— Gallons Pumped/Bailed .
Wet WaterColumninWell__________ Priorto Sampling
Gallons per Foot _
Sampling Pump Intake Setting _—
GallonsinWell __—______(feet below land surtace)
Evacuation Method

SAMPLING DATA/FIELD PARAMETERS
Coor CLEAR. Odor h— Appearance_C AL Temperatwre _27 °FI@
Other (specific ion; QVA: HNU; etc.)

e R 1B w572
Sampling Method and Material_L EFLoA) DAILeR

Constituents Sampled Fmgnbm_x_mlon— Preservative
Lone-Lisl”

Remarks MMM@&Q&ALZ_LL&MM—_ML
Sempling Personnel KATVISKY NAaseR (Heprvd, (ampPiREIC

WELL CASING VOLUMES

GALJFT %" = 0.077 22 =018 3 =03 4" = 065
%" « 0.10 2% = 0.24 3% « 0.50 6" = 1.48

1786



AWV GERAGHTY
AV MILLER. INC.

." Ground-Water Consultants

ROF3EHO S~ IR LoG- 005 §

WATER SAMPLING LOG

ProjectNo. _ORMS T | PAOF RS HoOS

Site Location HAavwviBAac , O H

Page__ [ of

- «
SitewellNo. _Fized Blavk.

Weather PALTLY CLOVDY 1, 703 geﬂaanampling 14-09

Coded/
Repiicate No.

Date {0130 /88

TlmeSa:;aling ,4 :43

EVACUATION DATA

~ ~

Description of Measuring Point (MP)

Height of MP Above/Below Land Surface ___—____ MP Elevation
Total Sounded Depth of Well Below MP ___—______ Water-Level Elevation __—
Held____—_ DepthtoWater Below MP ___— Diameter of Casing —

— - Gallons Pumped/Bailed
Wet Water Column in Well Prior to Sampling

Gallons per Foot ____
Sampling Pump intake Setting
GallonsinWell _— ____ (feet below land surtace) _

Evacuation Method__—_—

SAMPLING DATA/FIELD PARAMETERS

Color CLsAK Odor__

Other (specific lon; QVA: HNU; etc.)

-  Specific Conductance, '7 z

umhos/cm pH
Sampling Method and Material __| 5. F Lo/ PAaLeR
Container Description
Constituents Sampled FromLab X orG&M____ Preservative
LotGers7
Remarks

Sampling Personnel _- Ratvaa ey J. NAsik. T Canvléedl T, Chei’fﬁﬁ

) WELL CASING VOLUMES
GALFT 1-%” = 0.077 2 3* =0¥ 4" = 0.65 £
1-¥2* = 0.10 2%" = 024 3IWn" = 0.50 6" = 1.48

1/86



AWV GERAGHTY
AVs MILLER. INC.

.’Ground— Water Consultants

Ro+38HOE~ WTRLOG-005Y

WATER SAMPLING LOG

Project/No. OemsT /FAO7'?>8HOOB>

Site Location HAVN I BAC L OH

Page___ |  of |

. Coded/
SiteWellNo. I=isCD BAVE Ny Replicate No.
.gen;ean g l (oflo

Weather _Ctovdd 70's

Date 711/58

TlmeSa::’pling 1@43

EVACUATION DATA

mm——,

Description of Measuring Point (MP)

Height of MP Above/Below Land Surface ___ —

Total Sounded Depth of Well Below MP

Held =~ Depth to Water Below MP
Wet - Water ColumninWell _—
Gallons per Foot __:__
GallonsinWell __ -

Evacuation Method

Teflov Bailes

MP Elevation -

Water-Level Elevation

-—

Diameter of Casing

Gallons Pumped/Bailed
Prior to Sampling

Sampling Pump Intake Setting
(feet below land surface) _

SAMPLING DATA/FIELD PARAMETERS

coor__CleA™  odor__—

Appearance C l?ﬂm

Temperature <2 'F@

Other (specific ion; OVA; HNU; etc.) /oW & Driest) DURING FitTRATion of Dist WATRR.

Specific Conductance, “35

umhos/cm pH

Sampling Method and Material Teflon Balev
Container Description

Constituents Sampled
Lon/c- KT

FromlLab_2% _orGE&M _____

Romarks __ N'4LD BtAvke TaksN at tyailev,

Sampling Personnel __1- LLATUA kY T VAt J. Chgfeg,q T- CAPRe] ]

i WELL CASING VOLUMES
-GALFT 1" = 0.077  of 3 =037 4" = 0.65
1-¥" = 0.10 29" = 0.24 3%" = 0.50 6" = 148

1788



AWV GERAGHTY '
AV MILLER, INC. ROFIFHOF- W TRLOG - 006 o
.’ Ground-Water Consultanis '

WATER SAMPLING LOG ‘
rrojocto. _ ORMST | PAOT 3 SH00B roco_ | w_|
Site Location LAV NV IBAL , o H
stowellNo, 4B FEc) Bldrk Bocicae No. Date __ O [7/88
weater _Hot 922 Humi D Bogar g |6:40 ng 16:55

EVACUATION DATA

Description of Measuring Point (MP) _—

Height of MP Above/Below Land Surface ___________ MP Elevation -

Total Sounded Depth of Well Below MP _________ Water-Level Elevation -~
Held____— _ DepthtoWaterBelowMP_ >~ Diameter of Casing =
— —_— Gallons Pumped/Bailed
Wet WaterColumninWell ________ Prior to Sampling =
Gallons per Foot —
- Sampling Pump Intake Setling
GallonsinWell _____ (feet below land surface) -

Evacuation Method Te -F lor B ALk
SAMPLING DATA/FIELD PARAMETERS

Color_C lef Odor___ Appearance___C L34 temperature_ 225 opec

Other (specific lon; OVA; HNU; etc)__ Vo V¥ TAK-7/

Specifc Conductance, | o5 L 4.97

umhos/cm

Sampling Method and Material__ | 25 <00 DA L5 1%
Lo/ Ls7

Remarks

Sampling Personnel A FAco T WAsER T CAMPRsit CHSFEEA

WELL CASING VOLUMES

GALSFT %" = 0.077 2 «0.16 3 =037 4" = 0.65
%" = 0.10 2% « 024 3%" = 0.50 6" = 1.48

1/86



AW GERAGHTY ‘
AV MILLER. INC. RO738Hb §~wTRLOG - 006,

." Ground-Water Consultants

WATER SAMPLING LOG .

projectno. _OFM €T / PAoT3BHo6s Page_ | of I
Site Location__ HANVAV (BA¢ , O H
: . Coded/

sitewellNo. FoeLD DUMWEE[  Reticate No. Date

[+] " .
weatner Hot HumiD @9 7 EeSemeing |3:] 5 Comorod ™8 ) 343
EVACUATION DATA

Description of Measuring Point (MP)

Height of MP Above/Below Land Surface ________ MP Elevation -

Total Sounded Depth of Well BelowMP __—  Water-Level Elevation __

Held _ -~ DepthtoWaterBelowMP ___—______ Diameter of Casing

~ - Gallons Pumped/Bailed _
Wet WaterColumninWell_____________ Priorto Sampling
GallonsperFoot _______ .
Sampling Pump Intake Setting
GallonsinWell ___~______ (feet below land surtace)

Evacuation Method__1 . FCO¥ B A | 8K

SAMPLING DATA/FIELD PARAMETERS
cobr CL &'L m — WN CC&M T.m“ Sa °F@
Other (specific lon; QVA: HNU; etc.)

Specific Conductance,

Sampling Method and Material Tetlon e lec
Containgr Description

Constituents Sampled From Lab orG&M _____ Preservative
LOMG-LIST

Remarks

Sampling Personnel M&W@M%mﬂ————
WELL CASING VOLUMES

GALSFT™ 1-%” = 0.077 2* =016 3" «037 4" = 065

+-¥* « 0.10 2" = 0.24 IWn”® = 050 6" = 1.48

1/86



APPENDIX N-2

SAMPLING LOGS FROM THE PHASE II RI
GROUND-WATER SAMPLING PROGRAM

ORMET CORPORATION
HANNIBAL, OHIO



AW'GERAGHTY

AV MILLER, INC.
"En vironmental §ervice:

Project/No. ?AOO 208

ROFIGHOE- TR LOG- OOD3

WATER SAMPLING LOG
Page vi of_iS

Site Location _ Ha=miBar, ot

T

Site/Well Na.___ MW 72

Weather .g&; N ‘1'0‘5

Coded/ .
" Replicate No. Date _,Qﬂé/ 70
Sg]gean Sampling 1 10 ﬁcmmep?g;ndphng . ‘ ".{O

EVACUATION DATA

Description of Measuring Point (MP) TOTP P Puc
Height of MP Above/Below Land Suface __ 1,906 MP Elevation
Total Sounded Depth of Well Below MP  _ 95 .23  water-Level Elevation
Held Depth to Water Below MP __$7. 4L Diameter of Casing_ 2"
Wet Water Column in Well _ A 7.77 gr?’orb‘t‘g gmsn;%éeg&gig)
Gallons per Foot _ & /6
Gatons inwel__ 1Y Gt land sepee)

Evacuation Method ___J<PLon)  BmLEnL

SAMPLING DATA/FIELD PARAMETERS

Color M')M' Odor APD%WMTempmm '&I 0@
Other (specific ion; OVA; HNU; etc) ___ hiytu=0

_der Efforvecesst

Smhosiem % sl o [0-34

Sampling Method and Material ___TELLeN  [aA L &T7

Constituents Sampled

Mz_fz:.}g_l_

Remarks

Container Description
FromLab % orG&M ____ Preservative

Sampling Personnel __ST, €., sJA)

WELL CASING VOLUMES

GAL./FT. 1-Va" = 0.06 2" = 0.16 3" = 037 4" = 0.65
1-%2” = 0.09 2-¥2” = 0.26 3%" = 050 6" = 147

G&M Form 12 6-86

Southpeint 89-1473



AW GERAGHTY

AV MILLER, INC.
"Euvironmental S’ervices

ROV3EHOE- WTRLOG-0088

WATER SAMPLING LOG

Tho) 08 - oew I~

Project/No.

Pagei_ ot_&

_ Site Location IJr‘AmN'B)‘)u o071

Site/Well No._Mw —3

Time Sampling

Weather (VEVCGST Soa Began

Coded!/
Repiicate No. __Mw/~3D

Date 1/,29’!/?0

Ti Sampli
o e )e0Q

/515

EVACUATION DATA

Description of Measuring Point (MP)_'—IB;{‘ of Puc
Height of MP Above/Below Land Surface _ oy 1l

Total Sounded Depth of Well Below MP  _ 794,03

Held Depth to Water Below MP __29- 80
Wet __ _ Water Column in Well H i -23

Gallons per Foot LL_
GallonsinWel___ 2,71

Evacuation Method ____ I PLow) Bmiup

MP Elevation

Water-Level Elevation

Diameter of Casing__ 2 "
Salors PumpedBaled (232) 3.5

Sampling Pump Intake Setting
(feet below land surface)

SAMPLING DATA/FIELD PARAMETERS

Color___lone Odor. 5 Appearance VS Temperature ___[ 7 .Wﬂ
Other (speific ion; OVA; HNU; etc) OV 4TI =0
Specific Conductance, —
umhos/cm A pH__S8 95
Sampling Method and Material TPy BAICEI
Container Description
Constituents Sampled From Lab _X_ or G&M A Preservative
Aim_u;m_%o’—_l‘
Remarks ’DuDll‘chr// (]2}‘//
—T LV AR B |
Sampling Personnel ST, JA, NC
WELL CASING VOLUMES
GAL.IFT. 1-%" = 006 2* =016 3" =037 4" = 065
1-%" = 009 2" = 026 34" = 050 6" = 1.47

GAM Form 12 6-86

Southprint 89-1473



AW GERAGHTY

AV MILLER, INC.
.(Environmenml S,ervices

ROT38HOE- wW7RLOG- 00T

WATER SAMPLING LOG

Project/No. %08‘ Dl Page__ "] o ]
Site Location hlﬁmw;BI)’L , 011
' Coded/ _
SteWell No._min, =4/ Replcate No pate _2/33%/90

Time Sampili - Time Sampili -
Weather AeccasT 4D Bagan ™ pRYS Competea ™ O3

EVACUATION DATA

Description of Measuring Point (MP)__182_&F FUC

Height of MP Above/Below Land Suface _ |« 25

.90

Total Sounded Depth of Well Below MP

MP Elevation

Water-Level Elevation

Held Depth to Water Below MP __27: 60 Diameter of Casing___2
' Gallons Pumped@@'
Wet ____ Water Column in Well ._‘i_((_-_& Prior to Sampling 93.7) J LI.S—
Gallons per Foot_a’i_
Sampling Pump Intake Setting
Gallons in Well 180 {feet below land surface)
Evacuation Method ___JSELON _ BaANYIR
SAMPLING DATA/FIELD PARAMETERS
Color___None _ Odor. Appearance___(_[vu v~ Temperature 1.5 °F@
1 30 "' if h 44{
Other (specific ion; OVA; HNU; efc:) -0 ~ 8.8 o1 Well he
Specific Conductance,
umhos/cm 50 pH 7.3[&
Sampiing Method and Material __TiSPLon) RRACER
Container Description
Constituents Sampled From Lab > or G&M ____ Preservative
Remarks
Sampling Personnel __$T J¢, AN
WELL CASING VOLUMES
GAL./FT. 1-Va" = 0.06 2" = 0.16 3" = 037 4" = 0.65
1-%2" = 0.09 2-4" = 0.26 3-%* = 050 6" = 147

GA&M Form 12 6-86 Southprint 89-1473



KOFIITHOS - w7 R LOG —0O8 P

AW GERAGHTY

AAV& MILLER, INC.
.’Euvironmenml S’ervices

WATER SAMPLING LOG

Project/Na. ?A 108 Page i of 13
Site Location I’Lb\») 155:5 ord

SteWell No. e~/ 7 %?cda’te No. Date z/ﬂ S O
Weather_oVeY C&s\t‘ 50° fe Samping 45 e s 171 5

EVACUATION DATA

Description of Measuring Point (MP) | Jo JS)C PuC

Height of MP Above/Below Land Surface 1. Y8 _ MP Elevation

Total Sounded Depth of Well Below MP  _ 7 291 _ Water-Level Elevation

Held Depth to Water Below MP _37.!{  Diameter of Casing 2
Gallons Pumped(Salled )
Wet Water Column in Well _H0. 80 Prior to Sampling \/ 7;4.)

Gallons per Foot R
Sampling Pump Intake Setting
GallonsinWell__ (068 2 (feet below land surface)

Evacuation Method TEFcon B lER

SAMPLING DATA/FIELD PARAMETERS
Coioreflee - B£pd\ Odor Appearanoamﬂﬂil)@wemperature _J:l___"F@
Other (specific ion;: OVA; HNU; etc) éh{en on_GLxter  oud-0O
Smple Lilteced havdd Ctolloidk )
e T (40 o 2,58

Sampling Method and Material ___ 12ZPtorv  BILET]

Container Description

Constituents Sampled From Lab %L_ or G&M Preservative
Remarks _Pectormed Ol)-Fed donk®]l  Prioe to Mw-1T
Sampling Personnel St Jﬁ'Jlﬁ
WELL CASING VOLUMES
GALJFT. 1-%" = 006 2" =016 3" =037 4" = 065
1-%%" = 0.09 2%" = 0.26 3%" =050 6" = 147

G&M Form 12 6-86 Southprint B3-1473



KOFZEHOE - WIKLO-LOTY

AW GERAGHTY

W& MILLER, INC.
.’Environmental ézervice:

WATER SAMPLING LOG

Project/No. __ [Acera®— crdpei™ Page_ 1O o 13
 Stte Location J 18 _or]

Site/Well No.__ M w—) 8 Sﬁ"&ﬁte Na Date __J_ﬁ_?,Z g0

Weather Queccast Do Samping 133 4™ e a9

EVACUATION DATA

' —
Description of Measuring Point (MP) ’01’9 of PV C

Height of MP Above/Below Land Surface ____ .91~ MP Elevation

Tota) Sounded Depth of Well Below MP (60,94 WaterLevel Elevation

Held______ Depth to Water Below MP_37- Y& Diameter of Casing___ 2
Gallons Pumpe@ e
Wet Water Column in Well 2[4 Prior to Sampling 1037 [

Gallons per Foot ol
Sampling Pump Intake Setting
Gallons in Well 3.7 (feet below land surface)

Evacuation Method____ 1EF N Bvistl _

CPvte Suiee) SAMPLING DATA/FIELD PARAMETERS
CoIOf.BO_UL\_BIQL_Odor Appearameﬁkhml_t\l]:/_b'SLTemperature _I:L_"FQ
Other (specific ion; OVA; HNU; etc) _ OWVA ~0 _Sheen on uxter

pH_[D0
Sampling Method and Material __ TEPwN __ Bmusi?

umhos/cm

Specific Conductance,
11,400

Container Description
Constituents Sampled Fromlab ___or G&M ____ Preservative

éuu_z.s_pj&_\_

Remarks

Sampling Personnel ST I A

WELL CASING VOLUMES
GAL/FT. 1-%” = 0.06 2" = 0.16 3" = 0.37 4" = 0.65
1-%" = 0.09 2-1»" = 0.26 3" = 050 6" = 147

G&M Form 12 6:86 Southprint 89-1473



AWV GERAGHTY

W& MILLER, INC.
.’Environmental S,ervices

ROTSBHO - TR LOG-0085

WATER SAMPLING LOG

ProjectiNo. ___ Pheer16°9, Page_ | o 13
Site Location A,%M\Gﬁb\ o1l
Site/Well No__Mw=/9 (R;ggl'elccgte No. Date 4 5)9\/ 70
Weather C 0s W 1B—':engeansam ping 15 182(1:p|$§rg1dpling 105
EVACUATION DATA
Description of Measuring Point (MP)___Jop o AAC
Height of MP Above/Below Land Surface _| < G0 MP Elevation
Total Sounded Depth of Well Below MP  _(2.5, 20 Water-Level Elevation
Held_______ Depth to Water Below MP _Y(: /S Diameter of Casing_ 2"
Wet Water Column in Well _;Q_'ié_ g:lgrort\g gmﬁﬁnf@ é 1.5 ) /12
Gallons per Foot.0: /0

Gatons inWell_3.8___ (ot v ang sunce) O

Evacuation Method ___ 1BP0on _ bpicere

SAMPLING DATA/FIELD PARAMETERS

Color_Dafl Bow\_ odor AppearanoeJL_LJLbiA___Temperature 1S oRATD
Other (specific ion; OVA; HNU; etc) _ (VA=
Cposicn A% 420 o237

Sampiling Method and Material __ T¥Ftoar AN

Container Description

Constituents Sampled " From Lab or G&M Preservative
Gen Chewn | Litec Pdotic Ice
—JocC —HdOwml Glass HaS0y
Metels AS0 mL gks:t.‘:. __HA.loa_ﬁdd_égi- ' Heced
—Cn ~Tola} tater  Ylastic AOH Prefitke(On
Cn - Anemcb'e L Liter  Plestic Ao H
Remarks &
Sampling Personnel ST,.4¢ ] \y\\
WELL CASING VOLUMES
GAL./FT. 1" = 0.06 2 =016 3" =037 4" = 065
1%" = 0.09 2%" = 026 3%" = 050 6" = 1.47

G&M Form 12 6-86

Southprint 891473



AW GERAGHTY

W& MILLER, INC.
~Env1’ronmen1al .S:ervices

NKUTODIHUY — L7/ LV~ OO

WATER SAMPLING LOG

Project/No. _ PAoto &

Page_;).._ of_L3

Aﬁm«gﬁ(ﬁﬂ

Site Location

Mw-273S

Coded/
Site/Well No. Replicate No.

Date 7—&2/‘7 o

e ™S 415~

mmerww‘“%smding 1355

EVACUATION DATA

Description of Measuring Point (MP) ’I?>P o fvc

Height of MP Above/Below Land Surface _ 1 71

Total Sounded Depth of Well Below MP __0, 1O

Held______ Depth to Water Below MP ég_& L

Water Column in Well __h_L’L
Gallons per Foot_é'_(é_
Gallons in Well ___«19
Evacuation Method ___ JBFtea) BAILGR

Wet

MP Elevation

Water-Level Elevation

Diameter of Casing p I
Gallons Pumped/Bailed -
Paor 1o Semping0(3) 3

Sampling Pump Intake Setting
(feet below land surface)

SAMPLING DATA/FIELD PARAMETERS

Color. B(Ou)V\

Appearance v TU(bf(J Temperature __ 14 oFGD

Odor

Other (specific ion; OVA; HNU; em)DV" -0
Specific Conductance,

umhos/cm, 390 pH_ 1S3
Sampling Method and Material __JEPLN  3ANax

Container Description

Constituents Sampled From Lab or G&M Preservative
Remarks
Sampling Personnel _ ST ¢ lA
WELL CASING VOLUMES
GAL.JFT. 1-%" = 0.06 2* =016 3" =037 4" = 065
1-%" = 009 2-%" = 0.26 3%" = 050 6" = 147

G&M Form 12 6-86

Southprint 89-1473



ROFITHOT- WiRLOG~ 00 EF

AW GERAGHTY

V& MILLER, INC.
.'Environmental .Szervices

WATER SAMPLING LOG

ProjecNo. ___PHe0no8- ow-eT Page 3 o3
Ste Looation _ B Hen 12AL_o7]

SteMell No_ Mg =23 d Roohate No Date ~/p/%°
WeaherOVENEST  ygls L pmeSameing ), qq O fompind_Jysty

EVACUATION DATA

Description of Measuring Point (MP) ];P of Puc

Height of MP Above/Below Land Surface __ (s, MP Elevation

Total Sounded Depth of Well Beiow MP $5.28  Water-Level Elevation

Held Depth to Water Below MP 64: SS Diameter of Casing___ 2.~
Galions PumpedfBailed
Wet Water Column in Weld0«69 __ Priorto Sampling ! 10)

Gallons per Foot __0:16
Sampling Pump Intake Setting
Gallons inWell_3.3]  (feet below land surface)

Evacuation Method ___To®wN)  BAajLeR

SAMPLING DATA/FIELD PARAMETERS

Coor__DYown — Odor appearance V_Turhie  Tomperate [ R

Other (specific ion; OVA; HNU; etc) _ OVA —O

Specific Conductance,

umhos/cm S%0 pH__ 233
Sampling Method and Material __ TERweon) Rt &R
Container Description
Constituents Sampled From Lab X or G&M ____ Preservative

Same_ a5 Daae |
D

Remarks

Sampling Personnel __ST,\¢_.{a)

WELL CASING VOLUMES

GAL/FT. 1-W" = 0.06 2" = 0.16 3" = 0.37 4" = 0.65
1-%2" = 0.09 2-%2" = 0.26 3-%* = 0.50 6" = 147

G&M Form 12 686 Southprint 89-1473



RUTDBNOI- WIKLOG~ 00 TS

AW GERAGHTY

V& MILLER, INC.
~Environmental Services

WATER SAMPLING LOG

ProjectiNo. __PAc0 208 ~opm T Page_ [ of 13
Site Location ‘l}mw-) 1R Ae. oit
’ Coded/
Site/Well No._M w =3/ Replicate No. Date __2133/90
Time Sampii Time Sampili
WeatherO\_'CiM:_ Bl;ngean ping 14as” dgr]gpletedp'mg L9443
un

EVACUATION DATA

Description of Measuring Point (MP) TQ{L o puc

Height of MP Above/Below Land Surface 1194 MP Elevation

Total Sounded Depth of Well Below MP  __ (0 .51 WaterLevel Elevation
Held_____ Depth to Water Below MP __ Y/ & Diameter of Casing__2.”
, Gallons Pumpe@ 3
Wet Water Column in Well_2 | .38 Prior to Sampling 10,3 0. €
Gallons per Foot o . lb6
4 Sampling Pump Intake Setting
Gallons in Well _ 31T (feet below land surface)

Evacuation Method ____JEF @  RAAiLe1

e Tice) SAMPLING DATA/FIELD PARAMETERS

-1 ctaaed
Cdor_m'M Odor Appearanoe\lTM‘ slmt'emperature __l_?)___

Other (specific ion; OVA; HNU; etc) _OVA -0 5‘#11‘ Shef_:{

Dsiom % 2900 o 998

Sampling Method and Material ___ 78N 1 bl

Container Description

Constituents Sampled From Lab _2 or G&M Preservative
Remarks
Sampling Personnel __ ¢y 3N, §i
WELL CASING VOLUMES
GAL.JFT. 1-%" = 0.06 2" =016 3" =037 4" = 065
1-%" = 0.09 2%" = 026 3%" = 050 6" = 1.47

G&M Form 12 6-86 Southprint 89-1473



ROFIFHOE- iR Lo6 - OOF2.

AW GERAGHTY

AV MILLER, INC.
"Environmenml S’ervices

WATER SAMPLING LOG

Project/No. ___Phoo108 —opwmsT Page 4o 13
Ste Location __Han~1BAr g

| SiteWell No._Mw ~ 345 SZSF.fa’te No_MW-3Y e\ Date __2[11&0
Weather 14 ;;th El;ng%nSampling 06935 g?mep?:t?dpﬁng /003

EVACUATION DATA

Description of Measuring Point (MP) %%) O'F WC—

Height of MP Above/Below Land Surface _I'_‘{_?__ MP Elevation

Total Sounded Depth of Well Below MP 49 35 Water-Level Elevation

Held Depth to Water Below MP __36. 38 Diameter of Casing___ 2
Gallons Pum
Wet Water Column in Well _IQJi_L Prior to Samghe@ @-9> 6.(

Gallons per Foot _ & {lo

Sampiing Pump Intake Setting
Gallons inWell _ol00  (feet below land surface)

Evacuation Method ___ IS0 R g 112K

SAMPLING DATA/FIELD PARAMETERS x

Color_&M‘ %\NX Odor. -z Appearance SY‘\‘“‘A""T Temperature >,

Other (specific ion;: OVA; HNU; etc.) __-olt\??-'b .

op@

3 filters vsed
m&m 740 PH (23  »
Sampling Method and Material _ TERLON  RAILER
ContainerDescription
Constituents Sampled From Lab or G&M ____ Preservative

Same _6g poss \

Remarks

Sampling Personnel 4 .de \\’S

WELL CASING VOLUMES

GALJFT. 1-%" = 0.06 2" = 0.16 37 = 037 4" = 0.65
1-%" = 0.09 2-" = 026 3%" = 050 6" = 147

G&M Form 12 686 Southprint 89-1473



RKOTSEHAOY - WTRLOL— 00T &

AW GERAGHTY

W& MILLER, INC.
~Environmenlal .Szervice.r

WATER SAMPLING LOG

Project/No. ___PAo0168 — crzn~T Page. { A L3
Site Location “"ﬂwﬁ Bo ., ot

.SiteIWell No._wiv — 38" (Rzggl?gte No. Date 7—/3‘3/ Yo
weaner__ Rodw US  BenP™ [ Cegaas™ 1519

EVACUATION DATA

Description of Measuring Point (MP)

-~
L}

Height of MP Above/Below Land Surface _ 1125

Total Sounded Depth of Well Below MP G, 6

Held________ Depth to Water Below MP _26. 20
Wet Water Column in Well . [ O . 4D
Gallons per Foot _©- (&
Gallons in Well Mgla

Evacuation Method __JEZeenN B3 iterg

TJop of PuC

MP Elevation

Water-Level Elevation

. o °q

Prior to Sampling

Sampling Pump Intake Setting
(feet below land surface)

SAMPLING DATA/FIELD PARAMETERS

Color_ﬁgmf\ Odor. Appearance\} T\Kﬁ_fx Temperature _ [5 _oreD
Other (specific ion; OVA; HNU; etc) QUA—O

Specific Conductance,

umhos/cm__ !f () pH_ L0

Sampling Method and Material _[€72te) AN T

Container Description

Constituents Sampled From Lab %_or G&M Preservative
Remarks
Sampling Personnel __§T, J€¢, dJa)
WELL CASING VOLUMES
GAL./FT. 1%* = 006 2 =016 3" =037 4" = 065
1-%" = 0.09 2%" = 0.26 3%" = 050 6" = 1.47

G&M Form 12 686

Southprint 83-1473



KOFIEHOS~ WTRLOE~ OO F F

AWV GERAGHTY

AV MILLER, INC,
.’Environmenml Szervices

WATER SAMPLING LOG
Project/No. ?”faﬂoﬂ — (TR Page_IJ_ of_B_

Site Location wa-mﬂ m., oW

Coded/ ./
SiteWell No__Mw =37 Repiicate No. Date ‘z&/ﬁ/ 79
Time Samplin: Time Samplin
Began ping ’ S "{6 9 1535-

Weather hl‘lh Yo' Completed

EVACUATION DATA

Description of Measuring Point (MP) Ta? o~ pvc

Height of MP Above/Below Land Surface ___ 189 MP Elevation

Total Sounded Depth of Well Below MP 20,98 Water-Level Elevation

[

Held____ Depth to Water Below MP _17:84 _ Diameter of Casing____<
Gallons Pumped@@
Wet _____ Water Column in Welllj_ﬁ_L Prior to Sampling \jé) 10
Gallons per Foot Q-lc __

Sampling Pump Intake Setting
Gallons in Well__2,19 (et below land surface)

Evacuation Method ToPwn  Biesi

SAMPLING DATA/FIELD PARAMETERS

Color_&k_kzﬁm‘lodor Appearance]q_-uihdc__ Temperature __[_i_ oFPC

Other (specific ion; OVA; HNU; etc)

Specific Conductance,
umhos/cm 3100  oH_UlS
Sampling Method and Material ____JEPoN féﬂ:u;n\

Container Description

Constituents Sampled From Lab X_or G&M Preservative
Sc,mc_as_i):.g_\
U
¢
Remarks GW e &2 r
Sampling Personnel 7,1 €., Jb \J
WELL CASING VOLUMES
GAL./FT, 1-%a” = 0.06 2" =016 3" =037 4" = 065
1-%" = 0.09 2%" = 026 3%" = 050 6" = 1.47

G&M Form 12 6-86 Southprint 89-1473



KOF¥SEHOT- WTRLOG- OOPY

AWV GERAGHTY

W& MILLER, INC.
.'En vironmental §ervices

WATER SAMPLING LOG

ProjectiNo, __PE070% — cppuyz ™ Page i({} ol
Site Location J'{‘m\w BAL, ot

| SiteWell No_Mw —%2S gggl(iaccgte No. Date l/ A 3{/ 70
Weatherm{_abj__‘_’fd____ gz:gtanam Ping QL0 g?rﬁp?ggdpiing 9B 15

EVACUATION DATA
Description of Measuring Point (MP) Tofr) 17( % Ve

Height of MP Above/Below Land Surface __1 .33 MP Elevation

Total Sounded Depth of Well Below MP .30 WaterLevel Elevation

Held_______ Depth to Water Below MP M Diameter of Casing 2

Wet _ Water Column inWel_] 283 pocs Eé‘n’?g ) S

Gallons per Foot __C (&
Sampling Pump Intake Setting
Gallons in Well 8\25 {feet below land surface)

Evacuation Method T8%en  Exiiex

SAMPLING DATA/FIELD PARAMETERS
Color_L1 B(OWA _ Odor Appearance_SL- C‘é\rj\\,) Temperature _ﬁ__°F@

Other (specific ion; OVA; HNU; etc) ' ! ‘O
‘ ovk

Specific Cond —
ur%eh(\/'ofs'c/:crnn uctance Q4O pH 3,25

Sampling Method and Material _Tispcon B vz

Container Description

Constituents Sampled From Lab 72./_or G&Mm Preservative
Sawme as Duae |\
T3
Remarks
Sampling Personnel __Qr, JC, Ja)
. WELL CASING VOLUMES
GAL./FT. 1-%" = 006 2" =016 =037 4" = 065
%" = 0.09 21" = 026 3-%" = 050 6" = 1.47

G&M Form 12 6-86 Southprint 83-1473



APPENDIX N-3
SAMPLING LOGS FROM THE PHASE II RI
CAL AND ORMET RANNEY WELL SAMPLING

ORMET CORPORATION
HANNIBAL, OHIO



AW GERAGHTY

V& MILLER, INC.
~Env1ronmtn:al Services

WATER SAMPLING LOG

ProjectNo. ___ (D¢ wme ™ rTACO203 Page_/__of&.
Site Location H‘ MV\; ‘OK\ Oued
SteMel No. _Ci_&mqueﬂ Rephcate Na (.a (_ - DupP pate .a—32 10
Time Sampling
Weather QC«;L 30 Began JJ/‘ID Completed . -7/ XS ©
EVACUATION DATA
Description of Measuring Point (MP) ﬁA/A
Height of MP Above/Below Land Surface MP Elevation
Total Sounded Depth of Well Below MP Water-Level Elevation
Held Depth to Water Below MP ___| Diameter of Casing
Gallons Pumped/Bailed
Wet Water CoumninWell ____ |  Prior to Sampling
Gallons per Foot .
Q ; Sampling Pump intake Setting
GalonsinWell____~— (feet below land surface)
Evacuation Method

SAMPLING DATA/FIELD PARAMETERS

Color foKe  Odor Appearance__Clear Temperature /G oF@g
Other (specific ion; OVA; HNU; etc)

Speciic Condudiance, /e 50/ 90/6.51

Samping Method and Material __Jetlawm DGt ler

Container Description

Constituents Sampled FromLab ____ or G&M Preservative

Sampling Personnel g (‘Aﬁm .’1")(’ /

/£ ng

WELL CASING VOLUMES

GAL./FT. 1-%* = 0.06 2" = 0.16 3" = 037 4% = 065
1-%* = 0.09 29%" = 0.26 3%" = 050 6" = 147

G&M Form 12 686 Southprint 89-1473



i

AW GERAGHTY

AV MILLER, INC.
~Enwronmenlal Services

WATER SAMPLING LOG

Project/No. Ormet ?4(\0 0% Page > o N,
Site Location Hgmmi ")ul OWio
Coded/ -
«5 Eene/Weu No_CA well  Repicate No. (& C - DUOP Date Lo=HA3 70
Time Sampling Time Sampling
Weather LA Began /3 Y Completed (3 A3
EVACUATION DATA
Description of Measuring Point (MP) AA
Height of MP Above/Below Land Surface _____ | ~~ MP Elevation
Total Sounded Depth of Well Below MP |  Water-Level Elevation
Held Depth to Water Below MP | Diameter of Casing
Gallons Pumped/Bailed
Wet Water Column in Well 4&___ Prior to Sampling
Gallons per Foot |
K.; Sampling Pump Intake Setting
GallonsinWell____ ¥ (feet below land surface)
Evacuation Method C v e

SAMPLING DATA/FIELD PARAMETERS

Color___Nonc Odor.

Other (specific ion; OVA; HNU; etc)

Appearance C/CQV

Temperature _&_W@

Specific Conductance,
umhos/cm

176 S

pl

27

Sampling Method and Material hos< ‘Flow VCJUC G‘Fﬂ’( Tf(ﬁ.{mruf ?[ﬁ cesSEeES

Container Description
Constituents Sampled From Lab or G&M Preservative
Remarks loot CA‘C FB 1441/&( W
Sampling Personnel ] (G be ( R Fc./c.r\
WELL CASING VOLUMES
GALJFT. 1-%" = 006 2" =016 3" =037 4" = 065
1-%" = 009 24" = 026 3%" = 050 6" = 147

G&M Form 12 6-86

Southprint 89-1473



NOCTIBIOE ™ WIKLOG~ QrOy/

AW GERAGHTY
AV MILLER, INC.

.’Ground- Watrer Services

WATER SAMPLING LOG

Project/No. OrmeT /PA 0070% Page [ o [
Site Location HC\V\M f\oqL O W\ig
SiteMell No. Replicate No, _CAC - Date _ /~A0-78

! Time Sampling Time Sampling
Weather Qn*\\ll 30 3 Began Jrox- | b Completed j (.30

EVACUATION DATA
Description of Measuring Point (MP) MA
Height of MP Above/Below Land Surface MP Elevation
Total Sounded Depth of Well Below MP Water-Level Elevation
Held Depth to Water Below MP Diameter of Casing
Gallons Pumped/Bailed

Wet Water Column in Well Prior to Sampling

Gallons per Foot I

Q’ Sampling Pump Intake Setting
GalonsinWeli _____ (feet below land surface)

Evacuation Method Dediceted  Tedlow bedler

SAMPLING DATA/FIELD PARAMETERS
Color__NOV € Odor. Appearance Cﬁf av Temperature __Am:_°FI@
Other (specific ion; OVA; HNU; etc)

uhosiom, %S00 on_ .37

Sampling Method and Material Ded; (a“fe(j //‘—'-(7[/0 n backr

Container Description

Constituents Sampled From Lab or G&M Preservative
go At el
— :
Remarks o k. /j( -Fi
Sampling Personnel \‘\/ Caw‘()\oc l ( é LUC “:j e/
WELL CASING VOLUMES
GAL./FT. 1% = 0.06 2" =016 3" =037 4" = 065
%" = 0.09 2" = 026 31" = 0.50 6" = 147

G&M Form 12 686 Southprnt 89-0408



N @Y

AWV GERAGHTY
W& MILLER, INC.

Ground-Water Services

WATER SAMPLING LOG

e A L T Y — - —

Project/No. Qvwe T J PA 0070 Y Page_L_of l
Site Location Hc\v\v\;b&\ " Ohuo
Site/Well No. CAfC Replicate No. CAC-DuP Date -0
Time Sampling Time Sampling
Weather Svevcast 90 Began /1S Completed HSx
EVACUATION DATA
Description of Measuring Point (MP) /V A
Height of MP Above/Below Land Surface MP Elevation
Total Sounded Depth of Well Below MP Water-Level Elevation
Held___ Depth to Water Below MP Diameter of Casing
Gallons Pumped/Bailed
Wet Water ColumninWell ____ | _ Prior to Sampling
Gallons per Foot
Sampling Pump Intake Setting
Gallons in Well (feet below land surface)
Evacuation Method IDUV\C)CA Qucc'i’ + hose ﬁr HO0 v
SAMPLING DATA/FIELD PARAMETERS
Color__hpowe Odor. Appearance_Cleay Temperature _ZAILOF/@

Other (specific ion; OVA; HNU; etc)

Specific Conductance,
umhos/cm

S00 pH 7.& 7

Sampling Method and Material /JIQV‘((_'H\{[ 'ﬁow‘ hoSg 4o glm’ﬂg (Qg +g;"lg|/5

Container Description

Constituents Sampled From Lab or G&M Preservative
Sc_Atlached Sheet
Remarks (mk CAC F3 C{F"ﬁf iw‘ld\"/‘/
Sampling Personnel __+J Campbre | l K Lewgauer
|
WELL CASING VOLUMES
GAL.JFT. %" = 006 2" =016 3 =037 4" = 065
1-%2" = 009 2%" = 026 3" = 050 6" = 147

G&M Form 12 6-86 Southpnnt 89.0408



ROFIEHOE- WTRLOG - OOF S

AW GERAGHTY
AV MILLER, INC.

Environmental Services

WATER SAMPLING LOG

Project/No. ?A@O? O —oftp iz 1 Page (!

~ Site Location H/A'NI\HG{TL ol
Coded/
SteWell No._ORMET_AwieY el Replicate Na. Kgun<¥ (e([ 1) pae 0

Time Sampili Time Sampling
Weather_Ovevcust  HO Began " LAl 2 Completed 1430
EVACUATION DATA

Description of Measuring Point (MP) Kaww &Y w5l
Height of MP Above/Below Land Surface ________~ MP Elevation
Total Sounded Depth of Well Below MP ___ Water-Level Elevation
Held DepthtoWater Below MP_________ Diameter of Casing

Gallons Pumped/Bailed
Wet Water CoumninWell____ Prior to Sampling

Gallons per Foot
Sampling Pump intake Setting
GallonsinWell ____ (feet below land surface)

Evacuation Method_Q’w. \!&LV‘C G g&mvth well

SAMPLING DATA\A-JELD PARAMETERS
Other (specific ion; OVA; HNU; etc)_QMP__gAf}f 14D epm

umhc;sKI:a(r:lo i S pH__ 1. 2
Sampiling Method and Material Hw'/ valve ‘\P &%f G e Ione s

Container, Description

Constituents Sampled From Lab _%_or G&M Preservative
ToC [/ Gen Chem fome (alqso/ [Lrker _ch.,d)'c _M
M Tal < 3soml  Plustic Hios (.- ‘fé:micron‘l[i[ft/)

CN =TT [ () Amencile [Liter Plgdic [ 1 Liter Pk _ MAod [ wamor!

Remarks D\JlD well

Sampling Personnel ¢ NG, \\k

WELL CASING VOLUMES

GAL./FT. 1-Ya” = 0.06 2" = 0.16 3 = 0.37
1-%2* = 0.09 2-%" = 0.26 3%" =050

Southprint 83-1473



APPENDIX N-4

SAMPLING LOGS FROM THE PHASE II RI
OHIO RIVER SURFACE-WATER SAMPLING PROGRAM

ORMET CORPORATION
HANNIBAL, OHIO



ROFIEHOT - wirklo6- 00 80

AWV'GERAGHTY

AV MILLER, INC.
~Enw’ronmenml S,ervices

WATER SAMPLING LOG
Project/No. PA¢&7O?> - G2wiE Page_’L ofi

- Site Location rlgﬂn\/\‘nﬂﬂ’b. o i

e No. S a0/
SiteWell No._ i ~ | Replicate No. St — @ || Date __ 2/ [0
Time Sampling Time Sampling
Weamer_.SJJ_w_\),/_iQ‘j—_ Began 163D Completed 1| &S
EVACUATION DATA
Description of Measuring Point (MP) SRR E WwATEN  SAwPLE
Height of MP Above/Below Land Surface ____ MP Elevation
Total Sounded Depth of WellBelowMP ___ Water-Level Elevation
Held____ DepthtoWaterBelowMP______ Diameter of Casing
Gallons Pumped/Bailed
Wet Water CoumninWell _____ Prior to Sampling
Gallons per Foot
Sampling Pump Intake Setting
Gallons in Well (feet below land surface)
Evacuation Method JU, /A

SAMPLING DATA/FIELD PARAMETERS

Color V. Lt Taw  Odor Appearance_\/_SL. Cbudyﬁ Temperature___._z_"F@
Other (specific ion; OVA; HNU; ete) _ T/ovble ait  Sediment in iley

s a0 LD o T43
Sampling Method and Material T:’:‘Fw»d aile~
' Container, Description
CA -Aryerts Sampled ] F?.%\%' GaM ey Preservaive
= )¢
fonans <8 Duplicded (o™t == i 7

Sampling Personnel __S7,JC JA

WELL CASING VOLUMES

GAL.JFT. 1% = 006 2" =016 3* =037 4" - 065
1%" = 009 22" = 0.26 316" = 050 6" = 147

Sewhrvint RG.1473



ROF3IHOE - wWiRlD6 - 0Oy

AWGERAGHTY

AV MILLER, INC.
"Environmental S,ervices

WATER SAMPLING LOG

Project/No. Phco 768 — GEw e Page__{ o j
_ Site Location |»-(—,4~~: 3aL, onf

SiteWell No.__Sw —Y me Na Date __2/2 :'/ %0
Weather 0Nt _30° Beo2meing 9§37 Lo o™ 5947

EVACUATION DATA
Description of Measuring Point (MP) Swrd  parrR SitnPlE (Ohic Q:ocrd

Height of MP Above/Below Land Surface . MP Elevation
Total Sounded Depth of WellBelowMP ___~ Water-Level Elevation
Held DepthtoWater BelowMP _____ Diameter of Casing
Gallons Pumped/Bailed
Wet Water ColumninWell____ Prior to Sampling
Gallons per Foot
Sampling Pump Intake Setting
GallonsinWell _____ (feet below land surface)
Evacuation Method N,)ﬂ

SAMPLING DATA/FIELD PARAMETERS

ColorV LT Brown _ Odor Appeananoa;%si.’ylﬁ’ﬁ_kmpemwre S *@

Other (specific ion; OVA; HNU; etc)

Specific Conductance,
umhoélccm 60 pH_Z 43

Sampling Method and Material __ TE £toN B, I pmloe/cnc ﬂ;fx
- Container Description
Constituents Sampled From Lab _\/_or G&M

dame as page 3
| u T

Preservative

Remarks _ Jheen (-Film) on_Rivee af S:.m/r)/jfgf Locatyou

Sampling Personnel __STw) €, N , KF

WELL CASING VOLUMES

GAL./FT. 1-Ya* = 0.06 2" = 0.16 3" = 037 4" = 065
1-%2" = 0.09 2-%2" = 0.26 3" =080 6" = 1.47

Southprint 89-1473



ROF3 IHOS - cwrkLoe- 008 2.

AWV GERAGHTY
P& MILLER, INC.

Environmental Services

WATER SAMPLING LOG

ProjectiNo. __ P00 0% Page_ A o 4
_ Site Location J‘('w\wx&/-}-‘_' o
Coded/
SiteWell No.__ S =€ Replicate No. Date __8/31 / )

TSm0 (e a9 000

EVACUATION DATA
Description of Measuring Point (MP)___ SUZRACE Wil ShAwp L& (oot fiow mects K, vd‘)

Weather 5unm7: 20°

Height of MP Above/Below Land Surface ____ _ MP Elevation
Total Sounded Depth of Well Below MP ___ Water-Level Elevation
Held_____ DepthtoWaterBelowMP____ Diameter of Casing
Gallons Pumped/Bailed
Wet Water ColumninWell______~ _ Prior to Sampling
Gallons per Foot

Sampling Pump Intake Setting
GallonsinWell ______ (feet below land surface)

Evacuation Method N/ il

SAMPLING DATA/FIELD PARAMETERS
Color_LT (o-éfee Odor ] Appearance .5Tc~inéa( Temperature _LL"F@
Other (specific ion; OVA; HNU; etc)
fi

Specific Cond
umhoélccm uetance, ' 100

Sampling Method and Material

Congtituents Sampled

M_%LL

Remarks _OhefN  on (ater o1 ‘)Ctm?\;na andhon

Sampling Personnel ___ST,d<, TN, RF

WELL CASING VOLUMES

GAL./FT. 1-Va" = 0.06 2" = 0.16 3" = 037 4"
1-%2" = 0.09 22" = 026 3-%" = 0.50 6"

0.65
1.47

GAM Form 12 6.86 Southprint 89-1473



ROF38 HOE- wTRLO6~ 00F3

AWVGERAGHTY
V& MILLER, INC.

Environmental Services

WATER SAMPLING LOG

Project/No. __PAL2 708 ~ RwaT Page 4 o4
 Site Location _ HuaaiRae | ot
Coded/
Site/Well No._Sw -9 Repiicate No. Date _-Q'f LY / V4¢)

Time Sampli Time Sampii

Weather__ﬁth.m}__'iQs__ Blengém ping {230 C'Qﬁpletedplmg 1X40
EVACUATION DATA

Description of Measuring Point (MP) SvkPACE  piTrEn.. SHWPLE CO hia R;ue r)

Height of MP Above/Below Land Surface __ = MP Elevation
Total Sounded Depth of Well BelowMP  ___~  Water-Level Elevation
Held_____ DepthtoWaterBelowMP_____ Diameter of Casing
Gallons Pumped/Bailed
Wet Water ColumninWell___ Prior to Sampling
Gallons per Foot

Sampling Pump Intake Setting
GallonsinWell ____ (feet below land surface)

Evacuation Method /\’/ A'

SAMPLING DATA/FIELD PARAMETERS CJ

Colort Afown Odor Appearance. C‘()«Jd\l/""skaemperature__/l__"F@

Other (specific ion; OVA; HNU; etc)

Specific Conductance,

umhos/cm 490 pH 6;0‘!
Sampling Method and Material __ ARGGHMRH Rhamedhy. Beaker wectl y o Sam}DI(" Govilan
Conteiner Description
Constituents Sampled From Lab or G&M ____ Preservative

Sowme_¢,s Pﬁff 3

Remarks (alot_Joesat filtec out meﬁ,mw&mﬁw'jr

Sampling Personnel __ ST, ¥< N

WELL CASING VOLUMES

GAL./FT. 1-Ya" = 0.06 2" = 0.16 3" = 037 4" = 0.65
1-%" = 0.09 2-%" =026 3% =050 6" =1

AN Crrm 17 6 AR Qv thnnnt RQ.1477



APPENDIX O

AIR MONITORING PROGRAM REPORT
AND SUBSEQUENT ADDENDA
PREPARED BY ENERGY AND ENVIRONMENTAL MANAGEMENT, INC.

ORMET CORPORATION
HANNIBAL, OHIO

APPENDIX O-1 April 1989 Air Monitoring Program Report
APPENDIX O-2 October 1989 Addendum to the April 1989 Monitoring Report
APPENDIX O-3  December 1989 Addendum to the April 1989 Air Monitoring Report



APPENDIX O-1

APRIL 1989 AIR MONITORING PROGRAM REPORT

ORMET CORPORATION
HANNIBAL, OHIO



C-245

PHASE II
OF
SITE INVESTIGATION DESCRIPTION
SECTION 2.8 AIR MONITORING
(SOW TASK 3-H)

FOR

ORMET CORPORATION
HANNIBAL, OHIO

April, 1989

Energy & Environmental Management, Inc.
Post Office Box 71, Murrysville, PA 15668
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1.0 INTRODUCTION

Ormet Corporation contracted Energy & Environmental Management,
Inc. (E32M) to conduct an Air Monitoring Program in accordance
with Section 2.8 of the Phase I Work Plan Remedial Investigation
for their Hannibal, Ohio facility. The Program was designed to
measure the amount of respirable dust being emitted from the
suspected source areas. In accordance with Section 3.6.7,
particulate matter less than 10 microns in aerometric diameter is
considered "respirable dust" for purposes of this study. It was
agreed with EPA that respirable dust will be defined as
particulate matter with an aerometric diameter 1less than 10

microns (PMlo). This report presents results of the 10-month
monitoring program.

The Ormet facility is located in Hannibal, Ohio, across the Ohio
River from New Martinsville, West Virginia. An area map is shown
as Figure 1. The area listed as "settling pond" on Figure 1 is
the approximate location of the suspected source areas.

2.0 STUDY PLAN

-

This section presents background data on the study plan. Site
selection is discussed related to meteorological data.

As identified in the Site Investigation Description prepared by
Geraghty & Miller, Inc., the prevailing wind direction is from
the southwest. From a review of Figure 1, it is apparent that
the prevailing wind passes over a major portion of the Ormet
facility before reaching the suspected source areas. Any ducted
emissions, process fugitive emissions and open dust fugitive
emissions from the manﬁfacturing portions of the plant will be
carried into this area. Because of this factor, the particulate
monitors were located in an attempt to differentiate the plant

generated particulate from the wind erosion particulates from the
suspected source areas.
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2.1 REVIEW OF METEOROLOGICAL DATA

Ormet maintains a wind speed and direction recording system at
their facility. The wind sensor is located in the "substation"
section shown in Fiqure 1. A declination value of 5 degrees West
is shown in Figure 1 for magnetic north from true north. The

U.S. Geological Survey estimates the current declination at 6
degrees 44 minutes west.

Strip chart records for a 12 month period (May, 1986 through
April, 1987) were analyzed for average hourly wind speed and
direction. That data was sorted into ranges of wind direction
and speed to present the distributional pattern of the wind
vector. Results of that analysis are tabulated in Table 1. A
visual inspection of Table 1 reveals the dominance of the
southwest winds at the site from May, 1986 through December,
1986. A noticeable shift occurs, beginning in January, 1987,
where winds from the northeast become the dominant wind direc-

tion. The frequency distribution for the entire 12 month data
set is presented in Table 2.

The dominance of southwest and northeast winds near the facility
indicates the winds follow the river for a majority of the time,
A seasonal pattern is noticeable:

o summer winds tend to originate from the southwest, and

o winter winds normally originate from the northwest, but
because of the orientation of the river at this site, follow
the river valley and impact the site from the northeast.

The winds from the west, southwest and northeast directions
comprised a total of approximately 73% of the year. Air quality
monitors aligned on a southwest 'to northeast line through the old
disposal ponds and former pot liner storage area would measure

emissions from these suspected source areas for almost

3



North
Northeast
East
Southeast
South
Southwest
Hest
Northwest

North
Northeast
East
Southeast
South
Southwest
West
Northwest

WIND ROSE BY MONTH AS PERCENT BY DIRECTION AND SPEED FOR MAY 1986

TABLE 1

THROUGH APRIL 1987 AT ORMET FACILITY*

May 1986 June 1986 July 1986
0-45-89-1213-1617~202>20 0-45-89-1213~-1617~20>20 0-~-45-89 -1213 - 16 17 - 20 220
0.6 3.9 0.1 - - - 1.7 2,0 - - - - 0.8 2.3 0.3 - - -
5.7 8.1 0.9 0.4 - - 6.4 7.2 - - - - 1.8 4.3 0.3 - - -
0.7 - - - - - 0.9 - - - - - 1.8 1.5 '~ - - -
0.4 0.9 - - - - 0.1 - - - - - 0.8 0.1 - - - -
6.4 3.1 0.1 - - - 2,3 2.3 1.4 - - - 1.8 1.8 0.6 0.1 - -
18.6 1l1.8 4.3 1.9 - - 19.4 15.9 6.4 - - - 5.8 28.1 4.4 0.1 - -
12.7 10.6 0.9 0.1 - - 21.1 4.2 - - - - 9.0 15.8 2.9 0.3 - -
2,5 3.0 1.6 0.1 - - 4.5 4.0 - - - - 6,6 6.6 1.7 - - -
August 1986 September 1986 October 1986
0-45~-89-1213-1617-20>20 0-45~89-1213~1617-20>20 0 -45-829-1213 - 16 17 - 20 >20
1.8 4.5 0.3 - - - 1.3 3.6 0.7 - - - 1.3 2.3 - - - -
5.5 11.8 3.1 - - - 1.6 5.9 1.3 - - - 3.0 8.4 1.0 - - -
3.9 4.9 0.1 - - - 0.9 1.7 0.3 - - - 1.1 0.4 - - - -
2.5 2.1 0.1 - - - l.4 1.7 - - - - 0.9 - - - - -
2.1 1.3 0.6 - - - 1.4 2.3 0.1 - - - 1.4 3.5 2.0 0.4 - -
4.0 14.5 6.3 1.5 - - 3.9 19.1 13.3 5.0 1.0 - 10.1 22.2 7.7 1.1 0.1 -
6.7 7.8 1.5 0.1 - - 8.3 4.6 0.3 0.7 - - 8.7 1l1l.6 2.2 0.7 - -
4.9 6.0 0.9 0.1 - - 4.0 4.4 1.3 0.7 - - 4.2 4.8 0.6 - - ~

* Values in each table are percent of time within each month,

Wind speed ranges are in miles per hour.
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* Values in each table are percent of time within each month,

TABLE 1 (Continued)*

November 1986 December 1986 January 1987
0-45-89-1213-1617-20>20 0-45-89-1213-1617-20>20 0-45-89-1213 - 16 17 - 20 >20
1.5 4.6 0.6 - - - 07 03 - - - - 1.4 4.6 0.8 - - -
2.2 9.1 1.8 - - - 3.0 55 05 - - - 2.4 9.9 2.4 02 - -
2.2 11 - - - - 1.9 03 - - - - 0.7 o. - - - -
1.8 - - - - - 07 - - - - = 0.4 0.4 = - - -
1.3 2.8 0.4 - - - 23 1.6 21 - - - 1.6 5.2 2.9 0.3 - -
12.8 13.2 4.2 0.4 - = 14,9 12.8 6.2 0.9 - = 7.5 23.9 10.5 3.5 0.3 -
12.4 10.7 2.6 0.1 - - 183 8.5 3.6 0.1 - - 5.0 9.6 1.8 0.3 - -
4.9 7.5 1.7 - - - 11,0 3.6 07 =~ - - 1.9 2.2 1.0 - - -

February 1987 March 1987 April 1987

0 -45-89-1213-1617-20520 0-45-~89-1213~1617 -20>20 0-45-89 1213 - 16 17 - 20 >20
0.9 3.5 1.5 - - = 0 107 2.1 - - - 0.8 9.2 0.8 - - -
1.1 19.6 12.0 0.1 - - 1.3 16.0 6.7 0.4 - = 1.3 17.4 9.5 0.1 - -
1.1 2.1 0.2 - - - 1.3 1.7 - - - - 0.7 23 - - - -
0.3 0.9 =~ - - - 03 15 0.l - - - 0.6 1.1 - - - -
0.4 2.6 - - - - 2.2 2.5 0.6 - - = 2.3 23 0. - - -
5.5 8.5 4.1 1.1 = - 10,7 11.7 2.6 1.7 0.7 - 6.4 11.9 4.5 2.1 1.0 0.1
6.8 12.2 1.9 0.8 - - 5.6 3.8 1.9 1.5 0.3 - 55 6.8 2.1 0.4 - -
1.1 8.4 2.9 0.4 = = 0.4 7.9 2.4 0.3 - - 2.0 7.8 2.0 0.1 - -

Wind speed ranges are in miles per hour.



TABLE 2

FREQUENCY DISTRIBUTION OF WIND SPEED BY WIND DIRECTION
AT ORMET FACILITY FROM MAY 1986 THROUGH APRIL 1987

$ Occurrence by Wind Speed (MPH)

Direction* 0-4 ~5-8 9-12 13-16 17-20 >20_ Total
North 1.2 4.4 0.6 - - - 6.2
Northeast 2.9 10.2 3.4 0.1 - - 16.6
East 1.4 1.4 <0.1 - - - 2.8
Southeast 0.9 0.7 <0.1 - - - 1.6
South 2.1 2.5 0.9 0.1 - - 5.6
Southwest 9.9 16.1 6.2 1.7 0.3 <0.1 34.2
West 9.9 9.7 1.8 0.4 <0.1 - 21.8
Northwest 4.0 5.5 1.4 0.1 <0.1 - 11.0

Total 32.3 50.5 14.3 2.4 0.3 <0.1 100.0

* Direction from which the wind is blowing



three-quarters of the study. Monitors to the northeast would
measure effects when winds were from the southwest. Monitors to
the southwest would measure effects when winds were from the
northeast. For most of the ten month study, if a monitor did not
measure background concentrations, it monitored the influence of
the suspect source areas.

2.2 SITE SELECTION

A total of four sites was recommended. The location of the four
sites is presented in Figure 2, Site AM-1 (Air Monitor No. 1)
was located near the northwest corner of the tennis courts which
are near the northeast extent of the suspect source areas. Site
AM-2 was located on the levee near the eastern extent of pond

No. 5. Site AM-3 was located approximately 150 feet south of the
fenceline corner south of pond No. 1. Site AM-4 was located on
the southeast corner of the roof of the construction material
storage shed located north of pond No. 2.

Site AM-3 and AM-4 acted as background in a majority of the cases
due to the southwest winds. AM-4 was expected to be impacted by
process fugitive and open dust fugitive emissions to a greater
extent than AM-3. Site AM;2 was positioned to also pick up
westerly and southwesterly effects.

3.0 RESULTS OF THE MONITORING PROGRAM

E3M conducted the 10 month program resulting in a total of 49
samples from each site. Calibration and audit reports are
presented in Appendix A. Our operations and quality assurance
program used during this program is presented in Appendix B. A
listing of the filter data is presented in Appendix C. A listing
of the hourly meteorological data is provided in Appendix D.
Daily rainfall, morning air temperature and afternoon air
temperature as recorded at the Hannibal Lock is presented in
Appendix E.
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ARITHMETIC MEAN DIFFERENCE AT EACH SITE BASED ON WIND DIRECTION

PM

10

Wind Direction
Site Arc_(Degq)
Measure-  Back- Begin-

ment ground ning End
AM-1 AM=2 143 180
AM-3 180 210
AM-4 210 242
AM=2 AM-3 210 243
AM=-4 243 262
AM-1 262 290
AM-3 AM-4 347 7
AM-1 7 40
AM=-2 40 . 68
AM-4 AM=-1 14 56
AM=2 56 110
AM-3 110 195

* AMD is Arithmetic Mean Difference and is determined by subtracting

direction arcs.

TABLE 5

All Data Persistence 270%
PH-10* PH-10%
PM-10 (ug/m) D PM-10 (jg/m3) nD
AM=1  AM-2 AM-3  AM-4  (ug/md)  AM=1 AM~2  AM-3  AM~¢  (ug/w?)
60.5 59.7 63.1 67.0 -2.6 - -- -- -- --
46.6  50.6  55.5 107.4  -60.8  48.9 54.7 56.9 119.6  =70.7
45.9 50.0 55.3 105.8 -5.3  47.8 53,7 56.5 116.9 -2.8
45.9 44.4  62.8 68.8  ~18.4  46.6 45.9 65.4  72.0  -26.1
18,7 19,3 345 40,2 0.6  12.7 13.6 34.5  40.9 0.9
31,9 28.8 37.3  38.8 5.4 305 29.4 37.1  36.5 6.6
45.1 418 43,2 54.7 1.4 474 3.8 452  58.8 1.4
40,6 37,3  43.0 48.4 7.8 43.3  38.9 46.9  52.8 9.5
49.2  48.9  30.0  62.7 13.8  49.2 48.9 30,0  62.7 13.8
60.5 59,7 63.1  67.0 3.9 - - -- -- --

background site from measurement site within wind
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E2M trained Ormet personnel to replace the filters from the
Hi-Vol samplers every six days. These filters were folded and
placed in a pre-addressed and stamped envelope and shipped to
Hazen Research in Golden, Colorado for weighing.

E2M installed a wind speed and direction recorder at Site AM-2 at
an elevation of approximately 3 meters. This data served as a
backup to the Ormet equipment.

Data collected during the program are listed in Table 3. For the
days that the monitors were running, daily average wind speed and
direction data are also listed in Table 3. Wind speed is
presented as a scalar average and as a vector average.
Persistence measures how consistent the wind was blowing in a
single direction; at higher persistence values, the wind is
blowing in one general direction all day. Wind direction is
developed from vector addition. Rainfall measured at the

Hannibal Lock by the U.S. Army Corps of Engineers is also listed
in Table 3.

4.0 DISCUSSION OF THE RESULTS

Summary statistics of PMlo d.ata are presented in Table 4. Mean
PMlo values were highest at AM-4. This finding was expected
since AM-4 is located near several emission points within the
facility. Measured mean values were significantly different at
AM~-4 from those values at AM-1 through AM-3.

The arithmetic mean difference of emissions of respirable dust
from the suspected source areas can be estimated by using the
data in Table 3. The influence of the suspected source area at
each site was determined by comparing the mean values under
various wind directions. For example, effects from the suspected
' source areas at site AM-1 are determined by subtracting AM-3
values from AM-1 values when the wind direction that day fell
between 180 and 210 degrees. Each site can be treated jointly



TABLE 3

LISTING OF PMlO DATA FROM ORMET MONITORING PROGRAM

Uind
PH_10 (ugl-l) Speed (mph) Oirect-

Semple  cecsseccccscncctetecctcannses escecnccccanene fon Persist Rain

Date AN-1 AM-2 AN-3 AN-4 Scalar Vector (Deg) (X) (in)
03705788 35.0 void 34.6 4.9 .68 3.19 34.48 68,31 .-
03711783 23.2 20.8 29.4 35.3 4,16 2.18 235.68 52.49 .-
03/17/88 13.5 1% 58.2 35.2 4,64 3.47 274.47 74.84  0.02
03723788 76.0 142.0 7.5 207.4 7.03 6.69 234.36 95.17 .-
04710788 30.5 9.4 37.1 38.5 6.80 6.55 39.57 96.34 ..
04716788 21,1 29.4 57.1 72.1 7.30 6.47 252.62 88.43 .
04722788 22.2 20.0 22.0 27.1 5.7 S.14 51.34 89.00 .
04728738 30.3 31.8 void 104.3 8.00 7.62 240.40 92.77 0.1S
05704788 30.3 27.8 veold 69.4 5.72 4.37 48.52 T76.39 0.6
05710728 30.4 33.3 49.9 71.0 6.19 5.29 242.01 85.50 0.10
05/15/88 60.5 59.7 83.1 67.0 4.96 1.50 180.49 30.19 0.11
05721788 34.0 35.3 37.7 39.1 447 3.40 229.15 75.90 ..
05727788 30.6 32.2 36.9 1.2 3.53 3.16 236.27 89.42 ..
06/02/88 29.3 28.2 40.3 35.1 &.27 1.19 7.39 27.95 0.21
06/08/88 62.4 57.4 89.7 63.1 4.28 0.70 315.57 16.34 -
06714783 52.5 51.4 53.9 65.6 3.1 2.88 250.97 87.01 .-
06720788 74.9 75.5 86.3 104.7 4.84 4.49 281,47 92.64 .-
06/26/88 34.4 30.7 60.4 38.4 5. 3.72 2.7 45.18 ..
07/02/88 42.2 37.2 s2.2 52.8 3.23 1.53 253.76 47.25 .-
07/08788 100.3 98.9 108.2 107.3 S.14 £.20 53.78 81.73 -
07714783 60.3 57.5 59.2  162.6 6.02 5.69 216.66 94.40 .
07720788 30.0 21.0 £2.1 3a.3 L.&7 2.55 212,15 56.99 1.27
07726788 47.1 4.6 s2.5 83.6 3.7 2.30 220,88 60.76 .-
08702788 59.5 59.5 78.1 66.4 3.67 1.69 240.60 45.97 .-
08/07/83 29.8 30.2 46.5 38.2 3.73 2.85 257.73 76.24 .-
08/13/788 98.7 $8.6 104.2 115.1 3.29 2.70 251.92 81.95 .-
08/19/88 3.3 29.3 35.6 29.9 4.68 2.73 50.45 58.32 0.88
08/25/88 39.4 82,7 2.5  140.4 6.50 6.10 227.27 93.92 .-
08/31/838 31.3 29.3 30.0 37.v - 5.22 4£.88 60.77 93.48 .-
09/06/88 23.1 20.0 5.2 3t1.0 3.53 2.09 308.48 59.37 ..
09712788 36.9 4.4 $3.7 122.5 3.56 2.32 231.98 65.15 0.12
09718788 40.3 37.2 37.0 50.6 3.82 3.38 214.31 93.34 .
09724788 33.3 18.6 20.4 23.8 4.84 4£.36 54.06 90.01 0.18
09730788 43.5 £0.1 64.3 89.9 4£.06 3.70 233.04 91.30 .-
10706788 30.8 30.8 void 38.9 3.18 1.48 289.62 46.62 .-
10712788 1.8 13.0 10.7 £6.5 5.10 4.35 278,37 85.39 .-
10/18/88 30.7 19.8 void 69.0 6.88 5.09 252.40 73.99 1.10
10724788 133.2  168.1 £9.3 58.5 7.87 7.20 233.60 91.40 0.30
10/30/88 23.7 %4 39.8 £9.8 £.03 2.54 346.46 63.06 -
11/05/88 41.4 5.4 109.9 184.8 7.1 6.00 210.76 84.37 1.07
11711788 18.7 19.5 $1.3 33.8 3.95 2.49 290.98 63.12 .-
11717788 27.6 38.1 78.4  134.8 6.88 6.57 238.67 75.44 .-
11/23/88 67.1 7.9 void 88.2 4.80 3.78 60.10 78.45 .-
11729788 26.7 25.3 34.3  106.7 5.73 $.30 225.65 92.46 .
12705788 void 47.9 42.1  308.0 6.19 5.75 224.19 92.76 .
12711788 22.0 18.8 53.9 23.4 &.10 3.47 307.39 84.55 .
12717788 29.6 23.9 68.4 98.1 5.79 5.13 237.30 88.52 .-
12723788 k2.6 void 48.0 174.8 6.82 6.52 230.84 95.68 0.48
12/29/88 31.7 void 38.3 7.1 4.45 3.93 235.35 88.30 .-

10



TABLE 4

SUMMARY STATISTICS OF PMlo DATA
FROM ORMET MONITORING NETWORK

PM_10 (ug/m3)

Parameter AM-1 AM~-2 AM-3 AM-4
Mean 41.598 42.489 52.736 76.986
Std Dev 23.855 31.222 21.917 56.106
Kurtosis 4.221 . 6.761 .971 5.190
Skewness 1.892 2.447 .897 2.034
Range 121.400 155.100 99.200 284.600
Variance 569.053 974.831 480.363 3147.915
Standard Error
Mean 3.443 4.603 3.304 8.015
Kurt .674 .688 .702 .668
Skew .343 «350 «357 .340
Sum 1996.700 1954.500 2320.400 3772.300
Number 48 46 44 49
Frequency (%)
0.00 ) 11.8 13.0 10.7 23.4
5.00 15.8 15.7 20.8 25.5
10.00 21.9 19.3 29.7 31.0
15.00 23.1 20.0 34.6 35.2
20.00 26.1 20.9 36.9 37.1
25.00 29.4 24.3 37.3 38.3
30.00 29.9 25.6 39.1 38.9
35.00 30.3 28.7 41.7 43.1
40.00 30.6 29.4 42.5 - 47.1
45.00 30.8 30.3 48.3 51.7
50.00 31.5 31.3 50.6 63.1
55.00 34.0 34.8 52.4 66.0
60.00 36.4 37.2 53.9 69.0
65.00 41.2 39.3 55.7 70.5
70.00 42.9 44 .2 58.7 88.2
75.00 51.2 48.8 62.4 164.5
80.00 59.7 57.5 68.4 107.3
85.00 61.7 59.7 77.7 128.7
90.00 ~75.0 82.4 82.4 162.6
95.00 99.6 126.9 107.2 196.1
100.00 133.2 168.1 109.9 308.0

11



with each other site as a function of wind speed. Results of
that analysis are presented in Table 5 for each monitoring site.
Table 5 presents the wind direction arc for each set of affected
and background sites. The analysis processed all data and then
selected data for wind persistence at or above 70%. The
influence of the suspected source areas at each site is listed as
PMlO‘ Effect is determined by subtracting Site Background from
Site Effect. The process and fugitive emissions from the main
plant are clearly seen to affect the analysis by yielding very
high background values at AM-4. If we ignore all cases where

AM-4 is used as a background site, then we find the following
arithmetic mean differences:

PMIO Arithmetic Mean Difference

(ng/m3)
All Data Persistence 270%
AM-]. -2.6 -
AM-Z -2.4 —1.0
AM-3 3.4 4.0
AM--4 8.5 11.7

Average 1.7 4.9

Arithmetic mean difference 1listed as "All Data" represents the
effect attributable to the suspected source areas.

5.0 CONCLUSION

Respirable dust emissions from the suspected source areas result
in an estimated average increase in the arithmetic mean PMlo of
1.7 ug/m3, Daily values can go higher.

12



APPENDIX A

CALIBRATION AND AUDIT REPORTS
FOR ORMET PM-10 NETWORK



APPENDIX A.1l

INITIAL CALIBRATION OF ORMET PM-10 MONITORS
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MOTOR NO. AMBIENT TEMP. _8 °c+273=28) °x  Adjustment Made ?  VES / NO
1.v. NO._ (=)= CORRECTION FACTOR (CF) = _/, O/ 2 QT4 /_)_<_;f-_ /.84
Technician ,_/—,L where .baro.press. 298 wfere yr Ppers X = Dsw
ORFICE UG, ~— £-3% 760 amb-gemp. K coRR COEF. = _©,9976
R r 3 f’ smmama s
MANOHETE \ ? 4 DEV.
CAl SRR bu 'D“”cnr Qutd Qcor Cmeas - DE!
= (A) (R) (A+D) from from ') -0
nOT: B 7 Ve L
POINT RIGHT LETT Al or™ calibration Q cas xy CF Dickeson cor std
Pel-10] LEC LEG < curve neas chart .
er M,il;-:ci-‘ “std
1¢P (X) (Y)
(in.) { (n.) (in.) (SCFM) (SCFM) (CFH) w100
Vs & s, AR A b4 St . i e+ S
.

St~ 6 |/495] 305 /.82 | 39.9( 33,26 S2.0 | f'

Voint
sl o | L2128 Led | 35.99 29 .62 28.5
lwl Joo 1] L2011 1.5 33./4 2703 | 2C.o

——— — ' i

Mool 2 V4 200 4G O 374 | <6. O

——

0| 25127 152 237| $/.88 | 4157 | 0.0

O‘wbc.uw LA A b A

s st o

Eannde s L ) r-o—-a. - ——

- e d e L T e R N L T ot Y

E T - -t T Al } N hS e n da A A | § o Bt A & 10

o
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L & e b At e P i B 00 LT NN



£E-1°VY

sta1 4 NaME ORME T
STATION NO. TSP / PM-10
MOTOR NO. _

1.0. N0.__ECEYV\-2_

-VOL CALIBPATTON / AUDIT FORM

% DEV. @ Setpoint T .
Operating Setpoint 2&,% _,ch 4ocf:m
Adjustment Made ?  YUS

——-— e s st

%= 0497+ .38

DATE_2-273 =t __, Time

BAROMETRIC PRESS. 775,_1-__ m g
AMBIENT TEMP. 3 Ccr2732283) %k
CORRECTION FACTOR (CF) = _J 08|

where

Technician __‘4%/ cp=laro.press. 298 Lurfék’e -‘._~_C;>4’7‘1'S " X = SCFM
ORFICE HO. £-3% 760 amb. cemp. K copp, ccel, : O9BS
MANOMETER A i xL”ccr Qstd Qcor r Qmeus ¥ OLEV,
?AL; (A) (8) (A+B) from from N, -0
POINTY preur | Lirr s = calibration Q . xyCF Dickson cor  std
AP-10¢ LEG LEC cor curve meas chart 0
rspl /Aﬂbe (X) (Y) std
(in.) (in.) (in.) (SCFM) (SCIM) (CrH) 100
Oper. "~ - —
e 1o 19 | 1.8 | 139 20,64 | 24.4 2.5 |
45/ — -
‘ss| 1.4 | 14S|285] .75 | 83.39 | 2910 28.0
35 ‘
/('.0 )kb l\Q) 3'2— J‘Sé 40:78 29:62_ 2815- i
Wl 20 20140208 | 4557 32.99 30.5
50 )
‘ol 2.4 | 2.414.8] 228 | 49.92 34 .Q| 23,5 ﬁ
45 '
/50
40 |
' /45
'.5 T -.A-j-—snona—-a d o ——— —......14\_ - —omam
J
/ i
A - A i R N S




P-1"

( VOL CALIBR*™ "N /—AUDTT-FORM— | (

sTaT:  NanE_ ORWVW\ET i DATE_ 2 ~23-§ , Tine % DEV. @ Setpoint I /o
STATION NO. TSP BAROMETRIC PRESS.__“~7 74 mm Hg Operating Setpoint 37. 3 (CRM)

MOTOR NO._____P_ . AMBIENT 1TMP._&3 °c+273=_28/ %k ;_‘C,O»QR.QC’)EF, = ,9978
1.o. 0. EEM=]._ CORRECTION FACTOR (CF) = _/'_Qg/__ y = 088X +1.7Y

Technician ___ 2 whcrecpghnro.press. 298 __\f\j_e\_g_e., \.,j_ me,\s .S SCFm
ORFICE NG, £.233 _ 760 amb.temp. K .5(:1_&'5_ —37 2 ol 4OSCFW\
——— SO » —
R R Lleor Uea Qor Umeas BEV. '
CAL. (A) Ty | e . l
POTNT B [rom from th
“| RIGHT LEFT an = calibration Q . xy CF Dickson !
PM-10{ Lrc LEC cor curve meas chart a ;
TSP /Atlx()l' (X) () ‘gtd |
(in,) (in.) (in.) ’ (SCIM) (SCPM) (crm) w100 3
per - ' T
at-- . . 2
e L0 10|20 147 | 32.27 31,18 30.0 m,_.J
45 - v
/sst 1.3 1135 12.65] /.69 2708 | 26.37 35,0
35 o ) _ : -
lnel 1,55 1155 13,10 _1.83 40,13 | 3949 38.0
o r - ' {nm I R Pr ) At bt w4 St sV |
Welo o | 2.0]4.0 '2.08 AS5.57 | 43.65 42.0 |
50 . s
‘w24 (24 148|228 | 49.92. | 471.8]| 46.0
45 '
/59
L R
00, | - |
//15
i SR P . RS | . e e e
!

- » a—— P L LI L T




APPENDIX A-2

FIRST QUARTERLY AUDIT OF ORMET PM-10
MONITORING NETWORK



1-2°VY

ST.. .ON NAME

CEMET

HI-VOL CARFRRATION / AUDIT FOR

DATE_ 5S-Gt . Time _

‘Z D&V, @ Setpoint_;"') 6 P

:38 FO\& A Epv

STATION 1O, f- fV\_f-__\_ TSP/ (M-10 BAROMETRIC PRESS. 74/  mm Ny Operating Setpoint
MOTOR b L[—L\)_Q@:Zﬁ EA)_ 1200 AMBIENT TEMP. 2.0 °c+273= 293°%  Adjustment: Made 7
QEZ! _‘Eb_? CORRECTION FACTOR (CF) = [/, ©©/  Weather : .
Teclmician whcrecpgtlaro.press. 298 o Comvents:
ORFICE 4O, 760 amb.temp. K
MANOMEER Al AH Q Q Q .. ¥ DEV,
CAL. " . (AT cor std cor meas
POTNT ) i from from .- Q X
=l Ricnr | LEFT au__ = calibration Q ops XY CF Dickson oo std
Pr-10) LEG LEC curve m chart o
TS [at=CF x) 1) 'std
(in.) | (n.) | (iny) (SCIM) (SCFM) (CFH) L 100
Opar. -
get- - > - o f
see VS 14813081 ).75 | 3725 260 |
A
e Qe 2 ¢ -
st [ 7 11.8 |35 | .88 29.9 323.0
ammn At |

B Kled B o K+ ad By st |

S €. Sy ot

- L Y]

[STRY AT LNy S

S tmamss

 SEICSNEN VNI, WY

POV T L S PR

ban: pmams

H
'

Ve e et ~.-..n..--..!



-T°Y

STAT.

STATION No. AyI\=-2_ TSP /@_-_IE)
HOTOR NO._ ADDENZSEN \2CO

CNAME ORMET

[ 1-VOL CAELER' ~Hed / AUDIL FORM

AMBIENT TEMP.2Q)  “C+273~ 2K

- e ——— - c——————— -

Q

K

% DEV. @ Setpoint A S>> .

Adjustment Made ?

YES / NO

1.D. ¥O.___ . CORRECTTON FACTOR (CF) = [ cx,/ — Weather :
. . where e
Technician cp-RAre. press, 298 Conments : _
i SAAUMGLRERER, o 22— il
ORFICH ¥O. ~ |24 760 amb. temp. | B
AAMOMETHR ) % DLV
CAT mAlDHETEL bu n“cm' Qstd (‘cor ‘meay Dl
LN h .'. H o
POINT (A) (B) (A1) From . from Q- Qstd
RICHT | LEFT ou, = calibration Qe xf CF Dickson <
P+i-10} LEC LES s curve B chart
[anisCE , ] Utd
TSP - (X) (¥)
(in.) (in.) (in.) (SCIrM) (SCEFM) (c¥) w 100
Cper. .
Se\.‘ 2 ) - Q
Point /‘b /'7 g-D /«82.- gg)fég) ?_8‘0
/3'5 R — (@) (') - - . .
/ss| 1.7 1 1.& | 35| .88 | 39.9] 28.5
: s g
35
/40
ADJ.
50
/60
45
/50
4H()
//bS
e Vot T s b Y b St N e B GO b el A o Tea. U G Sty gl L e Rt SN JE VTP IRy Y -r--.uJ
35 f i
//IO j |
a eV heen PRy o ARG hnmm © raist Wb ¢ SN SE AP et s Emmen @1 S d - o rmane. Aot oo et i h AR AL O, S O e had




£-¢°Y

STAT.u8 NAME__ D2 1 }7

STATION ¥0. 4p3) -3 TSP /(PM-10°
HOTOR MO._ 2/ RPERSEA 1X0

T-VOL CAETHP*"E6iN-7-AUDLT FORM'

DATE_S =4 ~E, Tine

BAROMETRIC PRESS. ~7-4¢3

- ——— e tem——

mm Hg

MMBIENT TEHP. | 7 2 2c+273+ 290k

% DEV. @ Setpoint é 2.5 .

Adjustment Made ?

55 //8

|7

/[ D8

1.0, ::o.___?Q,_S_-—&Z CORRECTION FACTOR (CF) = _/, () | Weather :
Technician q@ vhere ._baro.press. 298 Conments:
Rah Cr=—- 760 b. Lo uK T s e—— T e T s s e e
CRPICE 3. 124 anb. benp. e
HANOHETER f ) BV
CAL DHETEY pu AHcor Qstd Qcor ‘\me:xs REY
) (A) (B) (A+B)
POINT from from 0 Qg
RICLT LEFT an = calibration ) xy CF Dickson -
5 . . cor neas -
PM-10] LEC LEG curve chavt
' [AbxCF Q.4
TSP (X) (Y)
(in.) (in.) (in.) (SCFM) (SCTM) (CTH) x 100
Oper.
Set- - jo) 20 QA g f
Point /( 6 /\ 7 ?-'D /:ub 508& SS.O l
49 - -—
C -
/ <9.9/ SG.O

€ i, O MRk 7 b srait,

R s T L N

ANV | Wem ee s

PR e e T T

ettt ws i e et auisn]

PO ] L R R T oe e i)
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APPENDIX A-3

SECOND QUARTERLY AUDIT OR ORMET PM-10
MONITORING NETWORK



1-€£€°Y

wy

P R
P}

=0TOR

0.

TGN NEME %ﬂ//
) I
STaTION U0 (O E 7 TSP

(7110

P{-10
R

£y~ S

p. ¥0._3¢g2 - 37

.-VOL CALIE  ON / AYDTT FORM

DATESS 50-S3€3 Time

CAROMETRIC PKESS. /57

mm g

®am '
AMBIENT TEMP. 2D °c+273=L,°:
CORRECTTON FACTOR (CF) = /CxD3

% DEV. 2 Setpoint

+ v
- /A

Operating Setpoint S¢€2

(Cirh

Adjustment Made ?

\ES_@_

Veather :

L.
4 B e ——
Tectmician c;l(;( Pt 1T wher cCF baro.press. 208 - Coirents: _
smzman g -/ E’-'fg 760 * amb.temp. K
Y - l v “l
MAROMETER ¥ A Q — 2 LE ‘
o . IETED b Al e e Q.- s i
" » AT
~— (l\) (B) (A‘-)) fron‘ ' f‘:om )aor - (‘?-Cd
Fy=ttricur | Lerr an_ = calibration £ Q % CF Dicison e :
P--10} LEG LEG - curve il i chart G
HxCF . . e
TSP Ja (%) (¥) i !
(in.) ) (in.) (in.) (SCP) (SCFM) ! (CTH) ¥ 100

/KC’;S— /‘7

35| /,

40.08

27,5

1 A Celhnd VUL S st it

swirenr




At T4

STATICH

sTatton 0. (O NET_TSP /
PN =

Bl 7

HOTOR 1D,

-

xAHE"",£71V71<:2;‘

.D. 0.

) — Y
L.-VOL CALIEI 0 Q_AUDIT FORM—

Pt -
PATESS 50 - Tira
BAROMETRIC PRESS. —7<, 77
.
ABIENT TEMP. 23 %c+273= 29,

CORRECTION FACTOR (CT) =

s

wmm g

% DEV. @ Setpoint

-. c/¢

Operating Setpo

(CE)

Adjusgnent Madz 7

YES / NO

Veathsr

18
Technician i (T Wherccr=haro.press; e 298 (on.rents: o
esere e aen -l ’ 760 " amb.temp. K
‘ " ) ) h ' Wy’ 0  —— Tl B Sten ': - —— -q‘
MANAMETED v i ! ) w DEV,
ZC.'.L AT by oy ‘std Qcm: meas T
, - () l (L) (A+D) . o £ 3 R
1 FOLST 1 from l - Lrom Fleor ~ Vatd
CERIGHT LEFT m:"or-‘ calibration 0 as s CF Dicitson - T
=107 LEG LEG . curve med , chart "o
TSP \/Ai!}:CF ) ) [ “ord
(in.) (in.) (in.) (SCF) (SCF3 ! (CM) x 100

Ac M-

Rt L Se Y, D ABPIRD LA Rl lemena,

s Gt ALAB IS & B BN MSALLINT LI N ¢

iy

.
L e o ey

35
/40 !
ADJ.
| ]
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£-£°Y

" b

Le-VOL CALIEI N (CAUDIT FORM

STATICH NAME 4/7//'3 DATE _,_(_/7;' Zc?ofﬁ&‘/l‘ime . _ % DEV, @ Setpoint 1 A

sration w0, Colirtle=7 TSP /CQQZEED BARONCTRIC PRESS.__ %57 wma Nz Operating Setpoirnt (CEHY)

HOTOR 10.__ £2gEply =22 MMBIENT TEMP. 27 °c+273= 29€°k  Adjustment Made 7 YES / NO
(.0. ¥0._36S ~E7 CORRECTTION FACTOR (CF) = / o0 %5 Veather :

Technician z W Wherecptp_arodn'ess. 298 Connancs: _
cnmeas e, Q ,5 760 . - ar.'.l>.:.'c:1:p.1' Ju o N
. ad o . .. s (S TIPS 'F‘ -
MANOHPTE ) ! W 0 Q b BE
oL AAROHPED LY ““sor ‘sed cor Creas '
S S . 4]
(A) (B) (A+3) from from Yeor T Tira
POLST RICHT LEFT AHcora calibration : ans x CT Diclison - -
Pei-107 LEG LEG curve e y chart
’ JARxCF ) , r Cied
TSP \ (X) )y -
(in.) (in.) (in.) (SCPM) (SCF) ! (CFM) R B3¢

s 1107 | 1.8 13.5 | 187 | 4o. 9% _36.0 ‘*"

o4

——an B Y T Iy v V)

——. . . R N R T 4




/" VOL CALIE"™

(7 AUDIT FORM

DATE £5" 0~ & Time % DEV, @

BARONITIIC PRESS. — &7 wa Hg
L4 ki

s . P Y

STATION 10, £9R) 1] &7 TSP /f{_lg/
miptenT TEMP.ZS Cc4273=-26 %
CORRECTION FACTOR (CF) = [/ ¢2OS

HOTOR 1 =y )
°r 298

Setpoint * %
(Crih)

STATTU. NAMNE, 4’ /)]~ A

Cnerating Setpoint

Adjustment Made 7 YES

1.0, u0. R T7- S/
. / L4
.. o : whore
Technician /AQ'D_C A‘;’YJ (57 k—(;I.'=h.f‘.l'(\ .Press.,

o riopn .
oS!

(in.)

(in.)

(in.)

\/AH.\:CF

(X)
(SCFM)

(Y)

(SCF)

(CEH) [ = 190

N\ s TR Rt e - —_—
‘ K - = 760 “amb.teap. K
SRETIE IO, £ -=9 - bomp o
P _—“-Mr-a-_- — v -?
MANOMETEDR i X [ ey,
o SANOMETET G w i) Qﬁtd “cor neas =t '
= (A) (B) (A+) from £y ) -0
PODI'I‘ roni i po——— trom cor ...;:td
RIGUT LEFY A“cors calibration Qmew % CF Diclisan ;
Pe-104 LEG LEC curvsa e chart E
{

[.7

[.7

3.

-

(S5

/§Q>.j§;'/

.
T LAY @ @ el TR

Al R i b e e b L5 VY T RPEER P L ]




APPENDIX A-4

THIRD QUARTERLY AUDIT OF ORMET PM-10
MONITORING NETWORK



Encrgy & Environmental Management, Inc.

Pout it e Box 71, Muriysuille, PA 15668

(412) 247-5124

PROFILER CALIBRATION WORKSHEET

Site Nm:. (_7/::/&_-". ; Barometer Type: S/N:
Site Location: Am/
Techniclan: [) 1 Thermometer Type: S/N:
Py ’ - . - rd
Date: /274:/?*7 Trursfer Standard Type: gRIrrce //oi/‘ 7:’1‘ sm; A 17.A4
. - “ -~
Temperature (T,): g /,L 77. 7./ Barometric Pressure (P,): 2 /F"{/ 75¢. 7{
SAMPLER DATA
Samplexr Type: Sampler 1.D. No.:
Plow contrxoller S/N: Pressure Recorder S/N:
Rotameter S/N:
L]
CALIBRATION DATA (Flow Ccniruller Connected)
,',.'_,‘ 3"/ Q standard
8H pressure drop ? 298 °% from orifice I flow rate I flow rate
across orifice \/A"( 3 9 certification indication indication (2
(in. Water) | 760 mmig / \T, °K (std. cfm) (ctm) filters added)
metad] §7 2 2.17 . 2.5 37
- . -
rinatf §-C 217 2 4o.3 3.3 kd o
CALIBRATION DATA (Flow Ccitililer Disconnected)
(x)e (Y)*
¢3¢
. Q standard -
AH pressure drcp . from orifice T sampler flow
Plate across orifice /AH P, salig) [298°K certification rate indica- . I F, mmig 298°X
Number (in. vater) 760 malg/ \T, °X (std. cfm) tion (cfm) 760 mmig/ \T, °X
Cal - - .
. © 2.9 3.4 s34 .7 NN
2. /Y 7.9 2-7 7 v11- -
3. /3 G-/ 2 < s Y6 . 2
.. U 3.2 2.3 9465 I L 3¢
s. 7 3. ‘-9 33.47 34.3 2.4
o - -
6. S Ry e 74 2e2 1.5
®* Plot X versus Y on ruviie side of this form.
Cooments:

Equations: °C = S/9(°F - 31} °X = °C » 27)3; m? = Pt’/]S.Jll

A.4-1




Po.t Ui Box 71, Muiryswille, PA

Encryy & Environmental Management,Inc.

15668

{412) 247.5124

; - PROFILER CALlBRATION WORKSHEET

Site Name: U-'ﬂ/’("‘;'_r Barometer Type: S/N:
Site Location: A M l

Technician: U M '4' Thermoaeter Type: S/N:
Dates (/A4S ET JRIFICE S rhades

Trunsfer Standard Type:

S/N: PR

s 7 ¢
Temperature (T,): —J = 7 7. Y

Barometric Pressure (P,):

2.1 ) 7T«

SAMPLER DATA

Sampler Type:

Sampler I.D. No.:

Flow controller S/N:

Pressure Recorder S§/N:

Rotameter S/N:

CALIBRATION DATA (Flow Cont:roiler Connected)

Q standard
AH pressure drc;. T 755 1 from orifice I flow rate I flow rate
across orifice /Ml 3 q) i certification indication indication (2
{in. vacer) I 760 mnitg / \T, °K (std. cfm) (cfm) filters added)
- - - -+ s
Initial §7.2 2-3 {1 2 2¢
Pinal 51. 2 P L‘I' Y9 -~ ~ ?
CALIBRATION DATA (Flow Cc:iizciler Disconnected)
{x)* (Y)*
. Q standard . -
AM pressure drcp o v from orifice I sampler flow .
Plate across orifice AN P, malig) (298°K certification rate indica- . Py welig) [298°K
Number {in. Water) J60 malig/ \T, *X (std. cfm) tion (cfm) 760 maHg/ \T, °K
1.0 9.C 3./ 32 8% 5.9 P
. . s ~ R
2. /S G-( 2-G <5y Y6.3 o, ¢ -
s, 13 P4 2.4 1.y oAL7 27
o 12 v-€ A 317 377 | 3.&
. v -~
s. 7 3. ;.7 3247 333 | 2.~
-~ - -
6 § 2.2 /. 2¢3726.9 | 1.4

Comrents:

Plot X versus Y on reverze side of this form.

[Equatlons: *C = S5/9{°F - 31,; "X = °C ¢ 273; 2> = Ft’/]S.Jl‘
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Encruy & Environmental Management, Inc.

Posui witin

w Box 7V, Muriysuille, PA 16668

{412) 2475124

PROFILER CALIBRATION WORKSHEET

—

Site Name: (,"'/{ me / Barometer Type: S/N:

Site Location: A M 2

Technictans & M Thermometer Type: S/N:

Date: /- /-4'/*?'? T:srsfer Standard Type: G’e 1F1e2 /ﬂ‘ﬂft’i S/N: 84
Temperature (T,): e _/ AT ‘/ Barometric Pressure (P,): 7.7 f..v/ 7< (S5 <

SAMPLER DATA

Sampler Type:

Flow controller S/N:

Rotameter S/N:

Sampler 1.D. No.:

Pressure Recorder S/N:

CALIBRATION DATA (Flow Cocntroller Connected)

’,93"/ Q standaxd
44 pressure drop v, 298 K from orifice I flow rate I flow rate
across orifice /m ) certification indication indication (2
{in. Wacer) 760 =aHg 3 (std. cfm} {ctm) filters added)
) ' - 2
Indetad] &L~ 2-3= YIS Y42 >3- ¥ 3¢
rinay] §7. 0 L7 7. 3.3 3. g 36
CALIBRATION DATA (Flow Ccr.ircller Disconnected)
{x)* {y)*
2 J
/' 43 Q standarxd R
AM pressure drop from orifice I sampler flow
Plate across orifice /“ P, sally 298'& certification rate indica- | 1 Py maHg) (296°K
Number {(in, Water} 760 madig g T °K (std. cim) tion (cfm) 760 mmiig T, °K,
LG | 2. 3./ v4 _ssd | < A
2. LS 7.4 2.9 49 99.7 s : .
- ! - .- " ¢
. /3 ¢ C <.6 7y AC.3S “.(
wt? | g 2.4 i 4)-7 9.7
- -
s._ 7 «. 3 2-7 37 344 2.8
- - .
6. § 2-( [ G 2657 2. 1 2.¢
* Plot X versus Y on revurue side of this form.
Coonents:

3%

[Equurons: *C = S/9(°F -

‘K = °C * 273; m} - Ft’/lS.Jll
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Encrgy & Environmental Management, Inc.

Pot g

v Bux 71, Raeyswlle, PA 15668 1412) 247 5124

PROFILER CALIBRATION WORKSHEET

—— .

Site Name: '::/1'4.“"2‘/ Barometer Type: S/N:

Site Location: A M y

Technicians 0//’ 7"' Thermometer Type: S/N:

Date: .’2/‘/'.-",’"—/ Tranufer Standard Type: O/ZI.F/ [E=4 //"‘4/ /\( < s A -S,'A.

NNy It " P 2
Temperature (T,): b / L7749 Barometric Pressure (P,):

‘2'7- 7?’&//,

73¢C 7

SAMPLER DATA

Sampler Type:

Flow controller S/N:

Rotameter S/N:

Sampler 1.D. No.:

Pressure Recorder S/N:

CALIBRATION DATA (Flow Ccntruller Connected)

I8 !7}'-/ Q standard
AM pressure drc;: R 395 % from orifice I flow rate I flow rate
across orifice ’w( 3 9) ) certification indication indication (2
(in. Wacer) ‘ 760 moig / \T, °K (std. cfm) (cfm) filters added)
. - - Y 2y d
Inftial 3-Z [-928 3¢ 3.1 =. ;L 2L.5
rinsd|  $-C 227 SO 4.3 - 2.¢ 36
CALIBRATION DATA (Flow Cc:.:i:.iler Disconnected)
(X} (Y)e
. k4
,':"‘ ‘/ . Q standard -
AH pressure ¢r.;: . from orifice I sampler flow R
Plate across orifice ’w P, mailg) (298°K certification rate indica- -y P, meig) (296°X
Number (in. Water) 760 sacHg T, °K (std. cfm) tion (cfm) 760 maig T, °K
. - -
1. 0 7. Z 2.7 /9. 2.3 -2 R
2. 1.8 <o 2.C v 45 4. ¢ .
N ”
. /3 s ¢ 2.4 vin' g3 & &, 7
o 10 ¥. 2 2.2 39 39.6 3.4
- - -> -
s. 7 3.9 (-9 330 339 2.4
e . e
6._$ 2-1 - < 2¢-57 2¢.9 .6
® Plot X versus Y on rucvei.e side of this form,
Cooaents:

ltquatf\ons: *C = S/9(°F -~ :1); *Kk = *C + 273; m* = Fu?/35.01

A.4-4




APPENDIX A-S

FINAL CALIBRATION OF ORMET PM-~10 MONITORS



I-S°v

(

STATION NAME_(S0eT

staTIoN 8o, A - |

1P (P10

' -VOL CALIP"*TTON / AUDIT FORM '

{
DATE_[—/V-S, Time

BAROMETRIC PRESS.

247

mm Hg

% DEV. @ Setpoint

Operating Setpoint 1}()

Adjustment Made ?

YES (ij

(=) — S~ AMBIENT TEMP. "7 c+'>73 2850 %k
I.D. NO. 4>¢,0 3¢6 -&7 CORRECTION FACTOR (CF) = / 4 (, Weather ;
Tec‘uncxan — whereCF baro.press. 298 o Comments:
ORTIST 0. %f& 760 amb . temp. K REMRL TEMNIS  CCLRTS
MANOMETER A f Al o Vg Uor Qoas
L (A) (8) (4+5) from from
PO . . - .
Y RIGHT LEFT ol = calibration Q xJ CF Dickson
r . cor meas
-10} LEG LEC curve chart
TSP JAUXCE ) ()
(in.) (in.) (in.) (SCFM) (SCEM) (CPM)
Uper. | . :
el 23 124 47| 22| 4907 | 4807 | 47.0
/§5 - ; - -~ -2
5| L95| 2. | 4.05| 206 | AS.So | 4450 | 435
35 _ _ _ _ oy ) . )
lol .SS1 /751 3.3 1186 | 4. 03 40.9| 0.0
- o e s . S —_
IS5 14125 63 | Bs8Y | 3.82 | 36
50 , . .- —. . - : -
‘o] OO 10| .S 137 | P13 | Sl2o | Bo.S
45
/50
40
/45
35
/40




<—S

!

STATION

STATION NO. 4, 2)-"D
T T [ S ,
22290 =2
I.D. NO.

Technician

NAME

CRPNTT

H™ VOL CALLBRATLUN / AULLL rurer

DATE_ [~/ =S,  .ume

50 (10 D

BAROMETRIC PRESS.

ey 0. 0, .0
AMBIENT TEMP. C+273= 25¢) K
‘ _,_/__ Av. @]

7

mm Hg

CORRECTION FACTOR (CF) = _ /. cdlfo

vhere

_baro.press. .

298

b o
 amb.ctemp. K

% DEV. @ Setpoint i ] _
Operating Setpoint 4,  (CRY)
Adjustment Made ?  YES #T0.)

Weather :
Comments:

Hlotex IS HER

.3¢2£2?
cRrizz . Lo e 760 BuasdhT /e PeAc 0> eSS4 C
MANONET . T
mal S o r Al!cor Qst:d Qcor Qme:xs
"-u‘.. (A) (8 (+3) from from
POLT RIGHT LEFT an__ = calibration Q _ xycCrF Dickson
T:.-10) LEG LEC cor curve meas chart

TSP /Al!:-:CF (x) (Y)

(in.) (in.) (in.) (5S¢ (SCFM) (CR)
Gpar.
e 1255|2355(S |23 | Sleg | 3426 | 335
%5 . y o . ) ~

/551231 2.314.4 | 219 | “E540 | 32.73 | S2.0
35 S —_— )

Il 2o | 2o 40| 2051 4527 | 30,68 30, O
W) G L ST 2SS L ed | Do s 2E. ¢4 28.0
50 - o B . . — - s

/60 /ff)S /14 275 //7() :37/'(/5 2...(, '08 2 c.b
[+5 ” L I - e

lsol o) | Doyl (46 | 2209 | 2do04 | 23,9
40/45
Pl | 5’ ]




£-G°

~VOL CALI™ ATION / AUDIT FORM

STATION NAME O,Q//VIE{ DATE ///9-—2,/T1‘me N % DEV. @ Setpoint f
. e -
STATION NO. ,«,7',1/—% TSP MIO BAROMETRIC PRESS. "747 mm Hg  Operating Setpoint L¢3 (CRI
N oo 22— AMBIENT TEMP. 7 %c+273=_D5% Sk  Adjustment Made ?  YES /(NO
_ I.D. NO. CORRECTION FACTOR (CF) = _| ~/J(, Weather :
Teclmician 7#59(- whereCF baro,press. 298 o Comments:;
CRRTET 0. </ = '38 760 amb.temp. K
("\L HANDMETER 0 E [ A“CO!‘ QStd Qcor Qmeas ‘
- (A) (B) (A+3) ¢ ¢
POINT : rom rom .
RICHT LEFT " an or calibration Q eas X\/ CF Dickson
7:(-10| LEG LEG ¢ curve m chart '
TSP JAUXCE () (Y)
(in.) (in.) (ia.) (SCEM) (SCFM) (CPM) e
Dar.
Set- ! . ’ B} s = ) /n s
P0int 2*7 2 Q} _5.3 23@ $2.20 /9:09 48: O j

Sislo | |23 |44 | 205 | 47.5] | 48,07 | 47.©
ol . | 1834 1.89 | 4170 |45, 5/ 44.5
ool o | sl245] 150 | 32.99 | 41,42 40.5 |
ol ). 251 1.4 | 2es] (67 | 36.78| 429¢ | 42.0
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{

. ) g —r
STATION NAME CHENIET

STATION No._ﬁ']///—/~ TSP /
[SEN -

&l

I” VOL CALIBRA'TON / AUDI1 FORM

DATE Z--'/ DSy cime

BAROMETRIC PRESS. ~ 24 7

mm Hg

AMBIENT TEMP. 77 c+273= sk

% DEV. @ Setpoint <

ey (R

YES /(fO0D

Operating Setpoint
Adjustment Made ?

I.D. NO.f/}S)(J 2(.)- £ 7 CORRECTION FACTOR (CF) = /4)7.@ Weather :
Technician —-—}‘—5(/‘ WhQI-cCF_bn ro.press. 298 Comments:
[ / e X ~ 2 Y -
GRFICE MO, — 1538 760 amb. temp. “K oA SHEDN oo
. ;
. MANOMETER Au f A”cor Qscd Qcor Qmeas
’:OI"‘-."[' (A) (8) (A+5) from from
fER L RICNT LEFT An_ = calibration Q . xyCF Dickson
D-10] LEG LEG cor curve meas chart
TSP JAUSCE (X) (Y)
(in.) (in.) (in.) (SCPM) (SCPM) (CFM)
Uner. o . ]
e 125 2.6 |5 | 23] SLog | S04 ST, O
%) . : -
Iss|l ] | 2.0 4. | 2.07 A4S 7> ¢, 03 45, ]
33 ] . |
ol oGS 10 | B34S L S0 41.92 | 4245 41 S
ADJ. — > — o > . :
50 . —_ . — . —_
‘ol [,/ | 13|24 | 1.58] 24.77 | 3520 | 3.0
45
/50
40
/45
35
/40 J




APPENDIX B

QUALITY ASSURANCE/QUALITY CONTROL PROCEDURES
FOR ORMET PM-10 MONITORING NETWORK



1.0 INTRODUCTION

This document presents the quality assurance/quality control
procedures used by Energy & Environmental Management, Inc. (E2M), for

high volume samplers (also PM,, monitors) .



2.0 PMlO MONITOR SITING AND INSTALLATION

The Hi-Vols are located from 2 to 15 meters above ground level. The
lower level limit is to avoid reentrainment from dusty surfaces. The
upper 1limit represents a compromise between the desire to have
measurements which are representative of population exposure and the
other considerations listed below.

2.1 SPACING FROM OBSTRUCTIONS

2.1.1

whenever a sampler is located on a roof, it is located at least two
meters from walls, parapets, penthouses, etc. If a furnace or
incineration flue is located on the roof, the distance between it and
the sampler is dependent on: 1) the height of the flue; 2) type of
waste or fuel burned; and, 3) the ash content of the emission. If the
emission from the chimney is the result of natural gas combustion, no
special precautions are necessary beyond the two meter separation
distance. If fuel o0il, coal or solid wastes is burned and the chimney
is sufficiently short to allow a plume to impact on the sample intake,
the site is not selected as a NAMS or SLAMS.

2.1.2

Trees provide surfaces for particulate deposition and restrict air
flow. For this reason the samplers are usually located 20 meters or
more from the nearest tree.

2.1-3

Every attempt has been made to 1locate samplers away from nearby
obstacles such as buildings so that the distance between an obstacle

and a sampler is at least twice the height that the obstacle protrudes
above the sampler.



2.1.4

There must also be unrestricted air flow in an arc of at least 270

around the sampler. The predominant wind direction must be included
in the 270 arc.

2.2 SPACING FROM ROADS

2.2.1

TSP concentration decreases with increasing height of the sampler and
its distance from the road (1). Therefore, samplers are not located
close to the street where there is a concentrated plume of particulate
matter generated and emitted by vehicle traffic.

2.2.2

Analysis shows that a linear relationship between sampler height and
distance from the road defines a zone where the plume (generated by
traffic greater than 3,000 vehicle per day) is diminished. Figure 1
illustrates this. Zone A represents locations which are recommended
for neighborhood, urban and regional scales and also for most middle
scale locations. Zone B is avoided in order to minimize roadway
influences. Any SLAM located in Zone B is classified as having a
middle scale of representativeness.

2.2.3

Since roads with traffic less than 3,000 vehicles per day do not

generate a concentrated particulate plume, a sampler can be located in
either Zone A or B.



16 p——

HEIGHT, metars

ZONE C (UNACCEPTABLE)
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:ZONE B [NOT RECOMMENDED)
—

|
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.

10 20 25 30 s
DISTANCE FROM EDGE OF NEAREST TRAFFIC LANE, metars?

"APPLIES WHERE ADT >3 000

Figure 1. Acceptable Zone for Siting PM10 Monitors.




3.0 OQUALITY CONTROL

Certain quality control checks exist to ascertain the precision and
accuracy of the air monitoring system. First, the instrument is
calibrated over its entire sampling range. Then, after the instrument

has been operating for some time, steps are taken to make sure it
stays in calibration.

3.1 CALIBRATION OF HIGH VOLUME SAMPLERS

E3M uses Hi-Vols equipped with a seven day timer, recording pressure
transducers, flow controllers and sample savers. Samplers are
calibrated when first purchased, quarterly, after major maintenance on
the samplers, anytime the pressure transducer has been replaced or
repaired, or when a one-point precision check deviates more than + 6
percent from the calibration curve. E2M uses on orifice calibration
unit with five different resistance plates. This unit is calibrated
quarterly against a positive displacement primary standard.

3.2 CALIBRATION PROCEDURES INTRODUCTION

This section describes the step by step instructions for the
calibration of each Hi~Vol air monitoring instrument used by E23M.

It is important that all information pertaining to the calibration be
recorded. Proper recordkeeping will reduce the confusion later if
data validity is questioned. The technician should clearly record
enough information so that any person can understand exactly what
happened during that calibration. Therefore, we provide AT LEAST the
following information in the calibration book:



Station name

Type of check (Calibration, Precision Check, etc.)
Date

Your name (and anyone with you)

Time of day you start and finish

Monitor type and Serial Number

Calibration device

0 0 0 0 0O 0O 0 O

Temperature, Barometric Pressure and the Flow

. Factor
Correction

Rotameter and/or Pressure settings on Calibration

o

device

o Comment on anything that may affect the calibration
o Comment on any action(s) taken to alleviate a problem

3.3 FIELD CALIBRATION

3.3.1 APARATUS LIST

Manometer and Tygon Tubing

Calibration Orifice (and Plates if applicable)
Thermometer and Barometer

Calculator (LCD)

Calibration Curve (Chart or Equation)

Extra Dickson Charts and Filters

Notebook and Calibration/Audit Forms

0O 0 0 0 0 0 O

3.3.2 SET-UP FOR CALIBRATION

3.3.2.1

Remove filter cassette from the Hi-Vol motor by loosening the 4 "wing
nuts." Set it aside where it will not get damaged, dirty or affect

the sample. Place a new chart on the Dickson Chart recorder.



3.3.2.2

Disconnect the Hi-Vol motor power at A (Figure 2) from the Sample
Saver and Flow Controller. Unplug the Flow Controller at B. Plug in

the Hi-Vol motor at B. Now the motor will operate without the Sample
Saver or flow controller.

3.3.2.3

Place the orifice base on the top of the Hi-Vol motor (with no filter)
and tighten down the 4 hold-down wing nuts to insure no leakage. Hang
the Manometer on the Hi-Vol so that it is both level and easily read
while making adjustments. Fill out the top of the Calibration/Audit
sheet (Table 1) and calculate the correction factor as described.

3.3.3

‘Zero the Chart Recorder and Manometer. Check the "Zéro“ on the Chart
Recorder. The pen should rest on the chart's zero when the Hi-Vol is
off. If not, tap the chart recorder and, if necessary, adjust the
“"Zero Adjust™ screw in the 1lower right corner. Next, check the
Manometer's Zero. If both legs of the Manometer do not indicate a
zero, adjust the scale so thef will.

3.3.4 CALIBRATE THE HI-VOL MOTOR AND CHART RECORDER
3.3.4.1 ADJUSTABLE ORIFICE WITH NO PLATES

Turn on the Hi-Vol motor (at 1, Figure 2) and allow it to warm-up for
10 to 15 minutes. Adjust the knob on the top of the orifice to get a
flow of approximately 50 scfm on the chart recorder. Make No
adjustments to the Hi-Vol motor at this point. Record the following
on the Calibration/Audit form (Table 1):

1. Manometer, Right and Left leg values

Q from Dickson Chart Recorder
meas

B -7
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TABLE 1

HI-VOL CALIBRATION/AUDIT FORM

STATION NAME DATE TECHNIC (AN
STATION NO. BAROMETRIC PRESS. mn Hg  COMMENTS:
MOTOR NO. AMBIENT TEMP, °Cc+273= %k
COUNTY I.D. NO. CORRECTION FACTOR (CF) =
FLOW CONTROLLER  yes no "’hc."“'m_._baro.press. 298 o SLOPL: INTCPT:
N
GRFICE 1O. 760 amb. tewp. K CORR. COEF:

) . ] o > l @ @ O -, K
:eg,\rn MAROMETER (_j A A, Ve Q,p 5 Q. 4 DEV
o (A) (8) | (A+B) from from T
(88) RIGUT LEFT A”cor. calibration Qmeav xy CF Dickson R
FLOW LEG LEC curve = chart q
var std
<‘.cf).*'.1 . /Auxc? x) ) st
stilear oy U ey | (dal) (SCFM) (SCFM) (CFM) x 100
NO )

ADJ.

l'l
ADJ
13
ADJ
13
18
10

7

5
88




Calculate and record the following:

3. AH = Right plus Left legs
4. AH = /AH x CF
Q x /CF

meas
6. Qstd = from calibration curve of orifice

It

5. Qcor

7. % Dev = Qcor - Qstd %

ostd 100

3.3.4.2

If the % Dev exceeds t 2.0%, adjust the Motor Flow Adjust (Figure 2).
Calculate and record the values (as described above). Check the % Dev
and repeat this procedure until the 3 Dev drops below 2.0% and then
make no further adjustments. Adjust the orifice knob to generate 3
additional flows (open wide, 40 cfm and 30 cfm) on the chart recorder.
Calculate and Record the values as described above.

3.3.4.3 ORIFICE USING PLATES

Put plate #13 (13 holes) on the base of the orifice. Install the top
half of the orifice and tighten enough to‘eliminate leakage. Turn on
the Hi-Vol motor (at 1, Figure 2) and allow it to warm for 10 to 15
minutes. Record the following on the Calibration/Audit Form (Table
1):

1. Manometer, Right and Left leg values

2. Q from Dickson Chart Recorder
meas

Calculate and record the following:

Qstd = from calibration curve of orifice

3. AH = Right plus left legs
4. AH = /AH x CF

5. Qcor = Qmeas x /CF

6

7

. % Dev = Qcor - Qstd

ostd x 100

B - 10



3.3.4.4

If the % Dev exceeds + 2.0%, adjust the Motor Flow Adjust (Figure 2).
Calculate and Record these new values (as described above). Check the
$ Dev. Repeat this procedure until the % Dev drops below 2% and then
make no further adjustment to the motor. Turn off the motor and
install the 18 hole plate and calculate the above values. Follow the
same procedure for the 10, 7 and 5 hole plates.

3.3.5

The calibration is completed. Remove all calibration equipment.
Reinstall the filter cassette and remove the chart from the recorder
used for the calibration. Reconnect the Flow Controller and the
Sample Saver. Check the Hi-Vol timer and set, if necessary. The
Hi-Vol should be set-up for the next run.

3.3.6 ADJUST THE FLOW CONTROLLER

Turn on the PMlO and allow it to warm-up for 10 to 15 minutes. Check
the flow on the Chart recorder. If the flow falls between 38 and 42
scfm, make no adjustments. If the flow is not within this range,

adjust the Flow Controller at the flow adjust potentiometer until it
does fall between 38 and 42 scfm.

3.3.7

Close the Hi-~Vol 1lid and doors. Make notes in your notebook about the
calibration (weather conditions, orifice used, any problems, etc.).
Turn over your notebook to your Supervisor at E23M,

B - 11



4.0 PROCESSING FIELD SAMPLES

Filters removed from the PMIO monitor are folded and placed in a
pre-addressed and stamped envelope and sent to Hazen Research in
Golden, Colorado for weighing. Hazen Research provides pre-weights on
all of E3M's numbered filters. Post-weights are provided from Hazen

Research and listed by E2M number.

B - 12



5.0 NETWORK OPERATION

Routine data collection, as well as preventive maintenance procedures,
is conducted to assure collection of high quality data.

Field sampling of PM at the ORMET Site will involve specific

10
collection and analysis procedures described Dbelow. (Field
technicians carefully follow these collection procedures to provide

samples for analysis by E2M's subcontractors).

Field technicians are furnished with pre-conditioned, numbered Hi-Vol
filters prepared by Hazen Research, Inc., Golden, Colorado. They
visually inspect the Hi-Vol filter holder gasket and the filter holder
itself before placing the unexposed filter under the gasket. The
technicians then install the new filter and set the automatic timer to
start the Hi-Vol. The EPA sixth-day schedule is followed. All
pertinent information is noted on the Daily Hi-Vol Data Record form
(Figure 3). This information includes site 1location, site name,
sampler serial number, filter number, date and starting time of the

Hi-Vol run. Any unusual conditions which may affect the sample are
noted on the form.

Once the filter has been eprsed, the field technician completes the
Daily Hi-Vol Data Record form with the stop date and time and the
summary of any unusual conditions which may have affected the sample.
The technician carefully removes the filter and inspects it for signs
of leaks, improper installation or damage. The filter is folded and
inserted into the data folder for transport to the Hazen Research,
Inc. laboratories. The form is constructed of heavy gauge paper which
serves to protect the filter during transport. The flow rate chart is
also removed. The filter folder is marked void by the technician and
held subject to quality assurance review if any problems are noted
that would invalidate the sample. '

Laboratory analysis for PM10 is performed at the laboratories of Hazen

Research,AInc., Golden, Colorado. High-volume filters are analyzed by

B - 13



EPA~approved methods. PM10 is determined gravimetrically by weighing
the filters before and after exposure. Prior to weighing, both
exposed and unexposed filters are conditioned in a constant low
relative humidity environment (R.H. <50%) and ambient temperature (15°

to 35°C) for 24 hours. This procedure is detailed on page B-16.

Hi-Vol filter analyses reports are prepared by Hazen Research, Inc.
PMl0 is reported in grams. The following calculations are made to

determine the respective concentrations in ug/m? that these weights
represent:

Method for Calculation of PM,_ Concentrations

< U

based on

weight of PMlO on Hi-Vol filter - reported in grams,
flow rate of air through filter - reported in CFM
duration of sample - reported in minutes

ft3 converted to m3 - 0.028317 X ft3* - m?3

concentration in ug(PMlo)/m3

g X 106

—_— : = 3
CFM X 0.02817 X minutes - M9 PM;o/m

B - 14



APPENDIX C

FILTER DATA FROM ORMET PM-10 MONITORING NETWORK



Filter Wt (gram) Flow Sample

Sample Filter =---=---erceenoon P- Rate Time PM_10

Date Site Number Pre- Post- Chart (SCFM) (minute) (ug/ms)
03/05/88 AM-1 EEM-209 3.76690 3.82300 35.83 38.32 1434.8 36.0
AM-2 EEM-206 3.77490 3.79570 void void 98.0 void

AM-3  EEM-208 3.74350 3.79880 34.63 38.50 1465.2 34.6

AM-4  EEM-207 3.74710 3.79620 30.25 27.21 14194 44 .9

03711788 AM-1 PR-107  4.00850 4.04620 36.50 39.08 1470.5 23.2
AM-2 PR-105 3.99190 4.01590 28.67 40.82 997.8 20.8

AM-3 PR-106 4.00650 4.05410 35.25 39.14 1663.2 29.4

AM-4 PR-108 4.03210 4.07880 31.13 29.38 1465.5 38.3

03/17/88 AM-1 PR-112 3.96600 3.98720 36.00 38.52 1440.9 13.5
AM-2 PR-113 3.99430 4.01740 28.50 40.48 1432.8 14.1

AM-3  PR-110  4.00440 4.09720 35.25 39.14 1438.4 58.2

AM-4  PR-111 4.00570 4.04410 30.00 26.59 1448.3 35.2

03723788 AM-1 PR-117 4.00420 4.12560 36.50 39.08 14643.1 76.0
AMN-2 PR-116 4.00130 4.24710 29.25 41.99 1455.7 142.0

AM-3 PR-115  3.99480 4.12150 35.63 39.53 1460.2 77.5

AM-4 PR-114 3.98220 4.264570 31.88 31.23 1437.1 207.4

04/10/88 AM-1 PR-129 4.00560 4.05440 36.25 38.80 1456.2 30.5
AM-2 PR-130 4.01120 4.06620 31.17 45.86 1439.7 29.4

AM-3 PR-128 4.00300 4.06230 35.38 39.27 1435.9 37.1

AM-4 PR-127 3.98620 4.03350 31.88 31.23 1464.1 36.5

04716788 AM-1 PR-132 4.00610 4.03920 35.88 38.38 1440.8 21.1
AM-2 PR-131 4.00050 4£.05160 29.50 42.49 1442.5 29.4

AM-3 PR-133  4.04080 4.13170 35.25 39.14 14636.7 57.1

AM-4 PR-1346  4.03150 4.11180 30.63 28.15 1397.3 72.1

04722788 AM-1 PR-135 4.00470 4.04050 36.13 38.66 1472.6 22.2
AM-2 PR-136 3.97770 4.01200 29.25 41.99 1440.8 20.0

AM-3 PR-137 4.00150 4.03760 35.50 39.39 1469.5 22.0

AM-4 PR-138 4.00980 4.04450 33.75 30.91 1465.8 27.1

04/28/88 AM-1 PR-142 4.00140 4.04420 32.63 34.72 1635.6 30.3
AM-2  PR-141 4.00020 4.05360 28.75 40.99 1646.8 31.8

AM-3 PR-140 4.00970 void 26.75 30.38 1468.1 void

AM-4 PR-139 4.00080 4.12110 30.50 27.83 1463.3 104.3

05/04/88 AM-1 PR-146 3.98950 4.03540 34.83 37.20 1440.5 30.3
AM-2 PR-145 3.98770 4.03210 28.50 40.48 1392.7 27.8
AM-3 PR-143  3.99600 void 26.75 30.38 1470.5 void
AM-4 PR-144  4.00850 4.09350 31.50 30.30 1428.6 69.4
05/10/88 AM-1 PR-151 4.02000 4.06800 37.38 40.07 1392.9 30.4
AM-2 PR-148 3.99190 4.05500 29.00 41.49 1402.1 38.3
AM-3 PR-149  3.98730 4.08480 43.88 48.03  1437.1 49.9
AM-4 PR-150 3.99280 4.09690 33.88 36.17 1432.7 71.0



Sample
Date

057/15/88

05/21/88

05/27/88

06/02/88

06708788

06/14/88

06/20/88

06/26/88

07/02/88

07,/08/88

Site

Filter
‘Number

Filter Wt (gram)

3.99180
4.02540
4.01310
3.99430

4.00230
4.00840
4.02090
3.99050

4.00420
4.00310
3.98350
3.99630

3.99330
3.98070
3.98440
3.98740

4.00040
3.99230
3.98900
3.95280

3.95760
3.97790
3.99450
3.96400

4.00230
3.99750
3.99180
3.97920

3.99950
3.97510
4.00450
3.99480

3.98030
3.99420
3.98360
3.94630

3.98660
3.98700
3.98280
3.98010

4.09000
4.12340
4.11900
4.10050

4.05660
4.06430
4.08370
4.05120

4.05490
4.05490
4.04600
4.06150

4.03990
4.02610
4.05110
4.04050

4.10010
4.08770
4.10250
4.05290

4.04300
4.06320
4.08350
4.06870

4.12370
4.12090
4.13290
4.14450

4£.05630
4.02600
4.10630
4.05130

4.04910
4.05920
4£.07020
4.02090

4.15350
4.15190
4.16210
4.143%90

P.
Chart

fFlow
Rate

Sample
Time

(SCFM) (minute)

1455.7
16449.4
1452.8
1461.7

1435.0
1418.5
1449.2
1467.1

1466.3
1413.9
1469.1
1482.2

1631.7
1415.1
1436.8
1427.2

1413.7
1450.9
1413.8
1428.2

1459.5
1474.2
1438.0
1458.6

1448.8
1452.5
1419.6
1431.7

16428.8
1396.0
1666.7
1626.8

1431.3
1486.1
1439.6
1440.2

1452.2
1436.6
14391
1466.0

PM_10
(ug/m™)



Sample
Date

07/14/88

07/20/88

07726788

08702788

08/07/88

08/13/88

08719788

08725788

08/31/88

09706788

Filter
Number

PR-198
PR-199
8075401
PR-200

8075404
8075405
8075403
8075402

EEM-210
EEM-213
EEM-211
EEM-212

EEN-214
EEM-215
EEM-217
EEM-218

EEM-219
EEM-220
EEM-221
EEN-222

EEM-226
EEN-225
EEM-224
EEM-223

EEN-229
EEM-230
EEM-227
EEM-228

EEM-233
EEM-234
EEM-231
EEM-232

EEM-237
EEM-238
EEM-235
EEM-236

Filter Wt (gram)

3.98930
4.01540
4.03910
4.01000

4.00300
3.59710
4.55220
3.60040

4.61590
4.60400
4.64190
4.63140

3.79290
3.80970
3.81710
3.79780

3.81780
3.81590
3.77660
3.77310

3.77980
3.77020
3.79220
3.77580

3.75670
3.76770
3.75450
3.76860

3.77080
3.78980
3.77760
3.78510

3.78690
3.76210
3.79620
3.80230

3.76790
3.76090
3.74110
3.76060

4.08900
4.10840
4.13610
4.25190

4.05020
3.63120
4.62150
3.65490

4.69310
4.67780
4.72820
4.72360

3.89090
3.90520
3.94160
3.89470

3.86660
3.86540
3.85320
3.82810

3.93530
3.93340
3.96790
3.93990

3.80760
3.81590
3.81080
3.81310

3.86870
3.85820
3.84610
3.98580

3.83770
3.81030
3.84480
3.85590

3.80410
3.79200
3.81100
3.80430

P-
Chart

Flow
Rate

Sample
Time

(SCFM) (minute)

1442.8
1419.0
1436.6
1440.4

1406.4
1425.8
1457.0
1440.3

1430.1
1426.1
1435.9
1415.6

1452.4
1400.0
1404.8
1425.4

1447.1
1439.4
1444.0
1430.9

1403.8
1462.8
1482.1
1416.7

1445.8
1454.6
1399.8
1465.3

1458.5
1397.8
1423.0
1433.0

1435.5
1430.9
1429.0
1458.9

1436.2
1364.5
1454.6
1437.3

PM_10
(ug/m3)



Filter Wt (gram) Flow Sample

Sample Filter ----v-cccencneo- P- Rate Time PM_10

Date Site Number Pre- Post- Chart (SCFM) (minute) (uglm3)
09/12/88 AM-1 EEM-239 3.78980 3.84840 37.00 39.64 16413.6 36.9
AM-2 EEM-242 3.74850 3.82010 28.13 39.74 1432.7 44 .4

AM-3  EEM-241 3.77450 3.85860 35.13 39.01 1418.2 53.7

AM-4  EEM-240 3.76870 3.93790 33.13  34.32 1420.9 122.5

09/18/88 AM-1 EEM-245 3.78610 3.85070 36.88 39.51 1434.0 40.3
AM-2 EEM-246 3.78970 3.B84870 28.25 39.98 1402.6 37.2

ANM-3  EEM-243 3.74990 3.80760 35.13 39.01 14613.7 37.0

AM-4& EEM-244 3.79010 3.85930 33.00 34.00 1421.8 50.6

09/264/88 AM-1 EEM-249 3.81140 3.86450 36.50 39.08 1439.8 33.3
AM-2 EEM-250 3.77280 3.80360 28.25 39.98 1460.4 18.6

AM-3 EEM-248 3.81270 3.84580 35.75 39.65 1448.8 20.4

AM-4 EEM-247 3.79030 3.82240 32.75 33.38 1430.0 23.8

09/30/88 AM-1 EEM-252 3.79150 3.86060 36.75 39.36 1427.0 43.5
AM-2 EEM-251 3.76700 3.83170 28.13 39.74 1433.4 40.1

AM-3  EEM-254 3.82870 3.93250 35.50 39.39 1446.5 64.3

AM-4 EEM-253 3.81760 3.91740 33.25 34.62 1456.5 69.9

10/06/88 AM-1 EEM-257 3.81340 3.86180 36.13 38.66 1434.3 30.8
AM-2 EEM-258 3.77540 3.82480 28.38 40.24 1409.8 30.8

AM-3 EEN-255 3.81710 3.88980 void void 1426.9 void

AM-4 EEM-256 3.79390 3.84290 31.88 31.23 1424.6 38.9

10/12/88 AM-1 EEM-261 3.81120 3.83030 36.50 39.08 1458.3 11.8
AM-2 EEM-262 3.79700 3.81800 28.38 40.24 1418.2 13.0

AM-3 EEM-259 3.78850 3.80180 26.33 29.95 1460.9 10.7

AM-4 EEM-260 3.79900 3.85810 3t.88 31.23 1436.8 46.5

10/18/88 AM-1 EEM-264 3.80350 3.85330 36.88 39.51 1452.2 30.7
AM-2 EEM-265 3.78320 3.81540 28.75 40.99 1404.6 19.8

AM-3 EEM-266 3.79070 void 26.00 29.61 1424 .1 void

AM-4  EEM-263 3.80080 3.89980 33.63 35.56 1425.8 69.0

10/24/88 AM-1 EEM-268 3.79590 4.00910 37.00 39.64 1426.3 - 133.2
AM-2 FEM-269 3.79640 4.07520 28.75 40.99 1429.4 168.1

AM-3  EEM-271 3.77760 3.85760 36.50 40.42 1418.9 49.3
AM-4 EEM-270 3.79000 3.86820 32.63 33.09 1425.8 58.5
10/30/88 AM-1 EEM-274 3.75850 3.79590 36.25 38.80 1437.2 23.7
AM-2 EEM-273 3.76360 3.80390 28.50 40.48 1438.4 24.4
AM-3  EEM-272 3.76310 3.82770 35.63 39.53  1449.3 39.8
"AM-4 EEM-275 3.75200 3.81550 31.75 30.91 1456.8 49.8
11/05/88 AM-1 EEM-277 3.77510 3.84180 37.50 40.20 1416.7 41.4
AM-2 EEM-276 3.75790 3.80140 23.88 41.25 1465.0 25.4
AM-3 EEM-278 3.78330 3.96020 35.25 39.14 1452.7 109.9
AM-4 EEM-279 3.78080 4.04880 33.75 35.85 1428.4 184.8



Sample
Date

11/11/88

11/17/88

11723788

11/29/88

12/705/88

12711/88

12717788

12723788

12/29/88

filter
Number
EEM-282
EEM-283
EEM-281
EEM-280

EEM-285

EEM-284
EEM-287
EEM-286

EEM-290
EEM-291
EEM-288
EEM-289

EEM-294
EEM-295
EEM-292
EEM-293

EEM-296
EEM-297
EEK-299
EEM-298

EEM-308
EEM-305
EEM-300
EEM-306

EEM-311
EEM-312
EEM-309
EEM-310

EEM-315
EEM-316
EEM-313
EEM-314

EEM-317
EEM-318
EEM-319
EEM-320

Filter Wt (gram)

3.79030
3.77470
3.79730
3.74720

3.76840
3.76560
3.74240
3.77840

3.80610
3.78560
3.75040
3.77570

3.78090
3.79980
3.79570
3.82420

3.82170
3.76180
4.03150
3.75400

3.96210
3.98130
4.02670
3.97040

3.96070
3.97790
3.96600
3.97110

3.96890
3.97700
3.95330
3.96850

3.98640
3.95880
3.96290
3.98630

3.81970
3.80780
3.88110
3.79260

3.81340
3.82410
3.85440
3.96150

3.91560
3.89470
3.88920
3.89170

3.82390
3.84210
3.85140
3.96030

3.90780
3.84230
4.09890
4.28610

3.99700
4.01120
4.11400
4.00960

4.00820
4.01650
4.08300
4.13810

4.04030
3.97700
4.03320
4.30050

4.03720
3.95880
4.02840
4.06920

P_
Chart

Flow
Rate

Sample
Time

(SCFH) (minute)

1438.6
1499.2
1446.0
1477.6

1438.3
1429.7
1450.9
1449.8

1458.2
1428.1
1454 .8
1444.2

1433.3
1467.7
1427.3
1401.8

1435.3
1455.8
1426.4
1431.0

14464 .4

1422.5

1424.9
1451.3

1450.9
1415.6
1431.5
1419.5

1465.8
1497.5
1402.2
1487.3

1440.3
1440.8
1440.9
1466.5



APPENDIX D

HOURLY METEOROLOGICAIL DATA DURING SAMPLING PERIODS



Speed (MPH) Direct-
——————————————— ion
Date Hour Scalar Vector (Deq)
03/05/88 1 5.51 3.72 26.80
2 4.28 2.91 46.71
3 3.54 3.02 58.24
4 3.51 2.96 59.94
5 4.80 4.31 62.75
6 2.60 2.01 56.42
7 2.91 0.97 87.05
8 2.36 1.44 249.26
9 4.23 3.69 65.04
10 3.43 2.66 60.03
11 5.90 5.39 56.20
12 6.91 6.49 54.35
13 5.44 4.80 45.15
14 4.73 3.82 19.78
15 4.68 3.38 337.10
16 4.95 4.19 7.17
17 8.23 7.96 340.80
18 7.43 7.21 331.18
19 6.30 5.06 31.95
20 6.05 5.64 61.30
21 5.03 4.71 57.07
22 4.18 4.02 42.57
23 2.10 1.15 58.15
24 3.15 1.54 33.53
03/11/88 1 3.83 2.31 68.49
2 4.52 4.20 47.52
3 3.25 2.39 214.81
4 2.96 2.76 200.30
5 3.15 - 2.76 220.95
6 3.59 3.37 225.40
7 2.37 1.03 250.08
8 3.43 2.42 24.11
9 3.38 2.76 22.17
10 4.11 3.69 208.12
11 6.24 6.11 241.41
12 6.42 6.33 245.47
13 5.34 4.90 245.54
14 5.55 5.35 245.06
15 5.64 5.56 245.14
16 6.27 6.21 246.54
17 5.00 4.76 239.73
18 4.33 4.24 238.57
19 2.80 2.61 223.15
20 4.64 2.64 72.03
21 3.83 1.42 145.97
22 3.29 3.22 214.69
23 3.04 2.85 230.88
24 2.89 0.58 10.45



03/17/88

03/23/88

Speed (MPH)
Scalar Vector
6.12 5.78
5.35 4.43
3.11 2.53
3.87 3.46
3.21 2.87
4.07 3.66
3.89 3.30
4.58 4.44
5.47 5.22
6.09 5.84
5.15 4.18
5.66 5.03
5.44 4.86
4.04 3.69
4.89 3.59
5.48 4.15
5.26 4.69
5.33 5.22
3.41 2.79
4.72 4.69
3.69 3.11
4.03 3.54
4.19 4.10
4.29 4.13
3.71 3.54
5.01 4.97
5.30 5.19
6.81 6.55
8.42 8.29
11.48 11.31
11.19 11.09
14.51 14.33
13.31 13.00
11.74 11.45
13.15 12.81
9.01 8.88
6.12 5.99
3.40 3.27
3.06 2.77
4.81 4.76
4.24 4.14
4.15 4.06
5.12 5.06
4.77 4.66
4.51 4.41
4.27 4.21
5.48 5.47
5.22

Direct-
ion
(Deg)

258.69
276.72
279.88
232.47
266.30
263.58
302.62
322.80
304.81
306.32
307.83
314.11
306.81
230.16
244.92
233.87
246.52
240.99
290.78
326.37
285.13
258.22
229.37
224.78

251.72
238.54
237.38
234.38
217.71
214.61
217.79
218.92
230.38
230.00
228.53
237.47
233.72
252.27
265.63
243.24
236.66
246.03
251.14
256.82
257.10
252.41
255.66
254.03



04/10/88

04/16/88

Speed (MPH)
Scalar Vector
5.36 5.19
5.69 5.59
5.39 5.31
5.63 5.59
5.43 5.32
6.07 6.01
6.42 6.33
6.49 6.43
5.96 5.75
7.13 6.91
6.55 6.10
7.58 7.35
9.37 8.90
7.93 7.67
7.83 7.42
7.52 7.29
8.60 8.44
7.87 7.09
9.05 8.83
7.82 7.70
6.42 6.26
5.70 5.63
6.21 6.15
5.31 5.26
7.48 7.12
8.23 7.71
5.71 5.30
5.67 5.45
5.32 5.13
5.24 5.14
5.28 5.19
6.04 5.75
7.24 6.93
7.15 6.85
8.99 8.66
8.60 8.15
8.82 8.54
9.49 9.18
10.55 10.21
9.32 8.56
8.72 8.08
7.65 7.44
8.15 8.09
8.06 7.94
7.13 7.09
5.07 5.00
4.89 4.87
6.55 6.54

322.12
319.90
262.36
254.79
254.32
249.85
246.91
237.35
242.90
241.67
248.96
256.69
262.50
253.11
247.99
262.09
257.02
237.29
226.66
222.06
221.56
243.14
259.47
256.08



Speed (MPH) Direct-
——————————————— ion
Date Hour Scalar Vector (Degq)
04/22/88 1 6.02 5.94 42.87
2 5.04 4.40 51.55
3 5.90 5.55 45.28
4 7.04 6.82 37.69
15 7.60 7.25 65.93
6 4.97 4.18 51.48
7 4.50 4.32 46.11
8 6.61 6.50 45.51
9 5.31 5.17 53.59
10 6.40 6.26 53.72
11 5.73 4.99 68.15
12 5.94 5.75 58.61
13 5.44 5.12 51.59
14 4.20 2.42 86.93
15 3.81 1.08 48.46
16 4.78 3.65 59.28
17 5.89 5.29 36.71
18 8.65 8.56 52.99
19 8.09 7.85 51.41
20 6.63 6.41 52.65
21 7.06 6.99 48.82
22 4.25 4.06 44.58
23 4.40 4.13 47.14
24 4.28 2.18 45.13
04/28/88 1 5.05 4.85 243.50
2 9.85 9.31 242.11
3 9.82 8.76 263.13
4 7.38 .7.08 223.28
5 7.43 7.36 217.58
6 8.34 8.25 220.64
7 8.13 8.05 217.97
8 8.47 8.37 221.13
9 9.53 9.28 235.94
10 8.90 8.66 238.24
11 9.80 9.69 231.05
12 9.25 9.09 235.42
13 9.18 9.01 240.97
14 8.54 8.33 248.13
15 7.36 7.23 267.26
16 9.07 8.78 243.70
17 9.05 8.75 242.48
18 9.40 9.26 229.20
19 9.07 8.70 234.83
20 6.24 5.99 257.50
21 5.74 5.54 255.69
22 5.51 4.62 284 .07
23 4.70 4.34 271.75
24 6.20 5.85 257.38



Speed (MPH) Direct-
——————————————— ion
Date Hour Scalar Vector (Deq)
05/04/88 1 5.27 4.42 50.80
2 6.56 6.16 50.46
3 7.66 7.63 46.95
4 7.78 7.73 44.63
5 7.58 7.52 47.02
6 7.79 7.73 45.55
7 7.24 7.17 47.39
8 7.22 7.16 47.24
9 6.79 6.72 49.00
10 4.47 3.95 31.58
11 2.92 1.21 14.37
12 3.31 2.56 221.45
13 5.38 5.23 233.22
14 3.88 0.61 109.53
15 6.55 6.37 48.69
16 4.65 3.60 63.38
17 6.12 5.90 41.55
18 5.08 4.83 45.88
19 4.72 4.18 47 .87
20 $.39 5.27 49.49
21 7.39 7.20 44 .25
22 5.75 4.03 61.71
23 4.29 3.96 61.96
24 3.43 1.30 122.47
05/10/88 1 3.96 3.49  242.15
2 5.36 5.31 250.55
3 4.94 4.91 ?51.91
4 5.11 5.08 254.82
S 5.27 - 85.17 246.35
6 5.23 5.21 247.08
7 5.10 5.08 255.87
8 $.09 5.06 255.67
9 5.83 5.51 228.83
10 7.28 7.14 210.32
11 7.91 7.64 211.82
12 12.17 11.98 216.41
13 12.08 11.86 227.51
14 13.97 13.83 218.90
15 8.70 6.86 239.22
16 2.41 1.83 236.19
17 2.18 1.69 226.14
18 7.31 6.58 279.12
19 6.65 6.47 263.76
20 2.95 2.76 264.07
21 6.51 5.58 297.02
22 4.81 4.37 300.63
23 3.94 3.50 287.44
24 3.72 3.22 227.08



Speed (MPH) Direct-
—————————————— ion
Date Hour Scalar Vector (Deq)
05/15/88 1 5.70 5.63 46.16
2 6.78 6.71 41.03
3 6.96 6.87 41.93
4 7.31 7.20 46.64
5 7.61 7.50 46.20
6 5.69 5.59 44.40
7 2.43 1.99 196.07
8 2.25 2.10 217.67
9 3.47 3.27 209.56
10 2.71 2.59 172.71
11 4.20 3.98 211.00
12 6.61 6.53 187.74
13 6.82 6.50 188.28
14 6.15 5.98 194.25
15 5.83 5.18 189.13
16 4.30 3.95 198.12
17 4.50 4.28 205.18
18 4.86 4.59 194.83
19 5.35 5.17 196.31
20 3.37 3.24 214.05
21 2.70 2.50 267.38
22 4.17 4.09 225.14
23 5.57 4.49 217.96
24 3.61 3.41 241.35
05/21/88 1 2.92 2.81 263.37
2 3.95 3.78 282.86
3 4.10 4.00 290.86
4 3.44 . 3.28 260.42
5 2.78 2.22 240.48
6 4.83 4.79 213.74
7 4.69 4.66 219.98
8 5.61 5.56 227.25
9 5.19 5.15 222.85
10 5.20 5.13 227.66
11 5.11 4.87 216.20
12 5.52 5.12 205.17
13 4.33 3.31 189.23
14 5.88 4.68 231.60
15 5.48 2.62 344.61
le 4.07 3.25 205.88
17 4.84 0.79 157.46
18 4.39 3.05 192.11
19 4.08 3.93 211.33
20 3.99 3.90 219.76
21 3.71 3.63 232.98
22 3.68 3.46 236.38
23 4.53 4.44 231.21
24 5.05 4.78 231.75



Speed (MPH) Direct-
——————————————— ion
Date Hour Scalar Vector (Deg)
05/27/88 1 3.25 3.19 251.29
2 2.18 2.16 253.51
3 2.22 2.20 248.89
4 3.42 3.25 255.04
5 3.95 3.92 248.05
6 3.43 3.41 248.01
7 3.38 3.34 245.15
8 4.47 4.45 244 .85
9 4.39 4.29 240.03
10 3.96 3.78 244.47
11 4.21 4.15 240.78
12 5.02 4.78 208.33
13 2.74 2.26 215.75
14 4.52 4.34 223.94
15 4.75 4.46 236.51
16 3.79 3.58 226.81
17 4.00 3.73 218.28
18 3.43 3.13 217.41
19 2.86 2.72 223.25
20 2.05 1.76 263.37
21 2.85 2.49 249.39
22 3.73 2.02 239.83
23 3.08 2.66 216.89
24 3.04 2.12 233.21
06/02/88 1 4.04 2.93 52.80
2 5.81 5.56 55.05
3 3.87 3.69 58.02
4 4.87 4.69 55.78
5 1.44 - 0.79 60.74
6 3.72 1.97 4.63
7 4.66 3.67 15.31
8 6.37 5.45 5.67
9 5.15 4.48 13.98
10 5.57 5.15 61.91
11 4.97 4.20 23.10
12 4.77 4.46 67.62
13 5.06 4.04 12.23
14 4.20 3.23 342.00
15 4.30 3.38 20.95
16 4.18 2.86 295.41
17 4.02 3.89 227.14
18 5.38 5.33 214.58
19 4.46 4.37 228.21
20 2.97 2.88 221.87
21 2.78 2.66 249.19
22 3.67 3.46 252.42
23 3.25 3.14 250.38
24 3.05 2.87 248.45



06/08/88

06/14/88

Speed (MPH)
Scalar Vector
3.55 3.50
3.15 3.10
3.14 3.08
3.57 3.49
4.04 4.01
2.71 2.62
3.86 3.82
3.02 2.84
2.05 1.99
2.56 2.27
2.52 0.96
3.28 1.28
3.99 2.78
3.53 1.93
2.81 1.63
4.55 2.40
4.50 3.40
6.10 5.30
5.26 4.52
5.08 4.56
5.41 4.65
7.66 7.32
8.37 7.87
8.09 6.89
1.94 1.89
3.67 3.61
4.11 4.01
1.86 1.75
1.42 1.33
1.29 1.13
1.05 0.99
2.38 2.08
3.89 3.86
4.29 4.24
4.42 4.34
4.03 3.95
2.66 2.58
3.43 3.17
4.18 4.11
5.67 5.50
5.18 5.12
3.85 3.77
3.81 3.27
2.23 2.18
3.42 3.37
3.38 2.68
3.75 2.66
3.44 3.37

246.92
250.43
250.21
248.30
252.02
235.72
241.47
229.41
193.98
183.92
207.66
147.60
156.45
170.85
245.36
272.75
310.63
328.34
352.94

43.80

52.83

34.18

48.31

34.92

273.05
275.63
285.59
256.51
264.48
287.56
276.85
265.66
231.75
245.76
247.13
224.79
218.93
233.42
223.85
240.00
237.20
223.76
246.52
299.43
289.96
257.63
246.19
280.85



Speed (MPH) Direct-
——————————————— ion
Date Hour Scalar Vector (Degq)
06/20/88 l 3.33 2.99 276.75
2 3.27 3.09 258.47
3 3.17 3.10 254.05
4 4.07 4.00 255.49
5 2.94 2.87 257.63
6 3.04 2.97 257.56
7 4.88 4.83 250.16
8 3.94 3.85 248.58
9 4.65 4.61 246.52
10 2.80 2.67 246.71
11 4.30 4.19 216.73
12 5.17 5.02 213.98
13 8.37 7.39 235.60
14 7.57 7.22 243.53
15 7.22 6.33 245.63
16 7.82 7.24 231.73
17 6.96 6.65 239.24
18 6.53 6.37 230.19
19 5.82 5.59 212.40
20 4.72 4.59 236.31
21 3.34 3.31 247.09
22 3.83 3.75 253.47
23 4.38 4.37 245.80
24 4.08 4.04 252.76
06/26/88 1 5.63 5.58 249.50
2 5.04 4.93 261.29
3 3.71 3.06 279.99
4 1.52 1.21 260.95
5 5.08 ©3.83 338.59
6 5.96 5.16 2.02
7 7.23 6.66 27.63
8 5.06 4.03 19.03
9 5.83 4.18 12.00
10 4.88 3.65 16.45
11 8.02 6.58 356.64
12 6.80 5.17 34.33
13 8.51 6.60 12.57
14 5.43 4.46 20.30
15 6.46 5.30 11.21
16 8.01 7.24 27.09
17 7.62 6.97 342.94
18 4.58 3.48 2.28
19 7.04 5.21 49.60
20 5.94 4.89 30.02
21 4.77 4.63 329.04
22 6.03 5.87 333.07
23 3.98 3.50 31.78
24 3.99 3.43 41.84



Speed (MPH) Direct-
——————————————— ion

Date Hour Scalar Vector (Deq)
07/02/88 1 1.96 0.57 233.59
2 3.22 2.51 55.96

3 1.18 0.12 184.29 .
4 0.53 0.49 255.58
5 3.45 2.50 61.17
6 3.63 2.78 59.15
7 0.92 0.47 278.73
8 1.32 0.40 207.17
9 2.88 2.69 209.26
10 4.27 4.17 232.88
11 3.40 3.33 220.05
12 3.89 3.69 219.16
13 3.41 3.14 204.71
14 5.58 3.54 263.73
15 4.33 4.12 326.49
16 4.12 2.04 284.74
17 4.90 3.01 238.66
18 2.94 2.46 311.37
19 4.90 4.77 222.66
20 4.64 4.53 230.79
21 3.09 2.60 277.17
22 3.82 3.72 290.97
23 1.91 1.85 290.89
24 3.35 3.14 272.21
07/08/88 1 5.67 5.55 59.73
2 5.47 5.34 63.81
3 6.88 6.79 60.61
4 5.93 .5.88 64.43
5 6.55 6.50 60.46
6 5.97 5.80 70.34
7 7.78 7.75 62.96
8 7.09 6.97 62.31
9 5.94 5.82 62.27
10 3.72 3.55 53.43
11 3.64 3.49 68.36
12 4.57 3.87 35.66
13 8.04 7.01 48.75
14 6.93 5.96 53.83
15 6.83 5.05 26.95
16 3.65 2.07 348.31
17 6.15 5.14 19.37
18 7.68 6.81 48.79
19 3.38 2.75 13.81
20 2.53 1.26 7.46
21 2.16 1.41 179.46
22 1.98 0.54 140.45
23 3.07 2.04 81.54
24 1.67 1.23 . 40.47

D - 10



07/14/88

07/20/88

Speed (MPH)
Scalar Vector
5.59 5.49
5.77 5.56
5.23 4.96
4.01 3.89
3.90 3.82
4.63 4.55
5.03 4.98
4.12 3.93
6.17 6.02
5.89 $.68
6.03 5.95
6.72 6.65
6.74 6.56
8.30 8.11
9.39 9.22
9.83 8.99
7.04 6.82
8.12 7.98
7.30 7.09
5.93 5.70
4.77 4.69
5.08 4.97
3.88 3.79
5.13 4.63
2.18 2.10
2.68 2.66
1.63 1.58
3.03 2.85
3.84 3.70
5.47 5.29
4.06 3.99
4.36 4.08
4.93 4.83
7.06 6.93
7.66 7.29
8.43 8.26
3.82 3.71
7.18 6.96
7.43 7.26
6.23 4.21
4.77 4.20
4.32 4.00
2.89 0.31
1.98 1.12
2.04 1.56
4.61 3.71
3.22 2.55
3.50 3.24

D

209.94
214.24
236.19
209.92
206.55
210.06
210.68
202.78
204.08
198.00
208.10
206.76
206.26
208.81
233.88
234.69
243.08
227.97
216.39
216.56
224.15
239.31
219.19

228.30
235.67
227.73
210.31
219.65
220.07
220.86
207.70
203.83
211.29
210.50
211.36
217.31
212.53
213.49

19.11

51.06

51.22
135.90
194.47

54.51

71.07
239.94
233.81



Speed (MPH) Direct-
——————————————— ion
Date Hour Scalar Vector (Deq)
07/26/88 1 3.62 3.47 58.55%
2 2.30 1.12 88.69
3 3.28 2.97 49.04
4 3.52 3.46 49.405
5 2.17 1.23 57.31
6 1.92 1.58 194.09
7 2.67 0.57 119.13
8 2.35 2.16 243.92
9 5.28 5.22 244.82
10 6.73 6.54 215.19
11 5.55 5.37 207.71
12 4.63 4.49 205.51
13 4.48 4.37 204.70
14 5.40 5.07 226.17
15 3.67 3.37 229.95
16 5.73 5.50 '231.14
17 3.71 3.59 224.47
18 4.07 3.87 218.88
19 3.73 3.62 205.53
20 4.69 4.61 216.52
21 3.46 3.32 230.65
22 2.42 2.15 261.91
23 3.27 3.21 248.28
24 2.28 2.09 267.49
08/02/88 1 2.54 2.52 255.71
' 2 3.19 3.15  243.19
3 3.18 3.15  245.10
4 2.89 . 2.77 242.86
5 1.94 1.87 249.01
6 3.72 3.67 242.86
7 4.47 4.42 241.51
8 3.25 3.22 237.44
9 4.10 4.09 237.13
10 . 4.60 4.46 250.08
11 4.18 4.02 . 229.35
12 3.65 3.52 216.70
13 3.56 3.43 215.00
14 3.28 3.15 219.27
15 3.39 3.31 227.26
16 3.03 2.92 218.24
17 3.13 2.73 226.55
18 2.53 2.34 212.30
19 3.57 2.43 299.12
20 4.93 3.85 29.15
21 5.60 4.98 42 .34
22 5.68 5.25 49.88
23 4.33 3.21 62.87
24 3.42 1.31 58.78



Speed (MPH) Direct-
——————————————— ion
Date Hour Scalar Vector (Degqg)
08/07/88 1 3.17 3.04 241.75
2 3.79 3.74 217.11
3 3.17 3.07 225.62
4 4.19 3.72 254.48
5 4.01 3.88 225.06
6 3.68 3.24 235.45
7 2.31 2.25 233.91
8 3.65 3.60 234.30
9 3.28 3.21 217.12
10 4.20 4.12 219.69
11 3.81 3.72 215.42
12 3.78 3.62 213.1¢9
13 4.38 3.37 271.67
14 4.77 4.15 298.96
15 5.63 4.13 271.25
16 5.49 4.85 316.36
17 7.76 °  7.37 296.72
18 4.80 4.49 283.23
19 3.55 2.83 291.58
20 2.01 1.82 292.46
21 2.66 2.49 284.96
22 2.68 2.53 288.43
23 1.12 1.06 273.04
24 1.67 1.61 253.99
08/13/88 1 3.42 3.05 278.77
2 4.03 3.94 295.00
3 2.56 2.41 281.34
4 2.80 2.67 253.67
S 2.30 C2.22 237.22
6 1.99 1.92 259.62
7 3.42 3.36 245.83
8 3.57 3.34 237.85
9 3.83 3.77 248.23
10 3.88 3.84 251.44
11 4.07 3.97 234.66
12 4.07 3.98 230.21
13 3.09 2.93 206.78
14 3.22 2.76 219.26
15 3.97 3.76 214.27
16 3.91 3.53 232.06
17 4.50 3.73 223.38
18 4.82 3.87 284.29
19 4.06 4.03 301.78
20 2.19 1.90 292.31
21 3.28 2.50 266.67
22 1.64 1.43 229.76
23 2.00 1.85 270.20
24 2.35 2.04 276.86

D - 13




08/19/88

08/25/88

Speed (MPH)
Scalar Vector
6.05 5.70
6.51 4.68
6.91 5.91
5.96 5.37
2.55 0.67
4.49 4.22
2.51 1.96
2.46 1.68
2.39 1.62
2.87 1.86
2.64 1.94
4.63 2.84
6.50 6.34
7.81 7.50
6.05 5.58
4.77 4.19
5.98 5.51
5.64 5.05
4.49 3.43
5.17 4.13
3.27 2.92
3.91 3.55
5.22 5.12
3.56 3.38
4.69 4.58
3.42 3.39
4.78 4.75
3.88 3.81
4.93 4.84
4.92 4.90
5.01 4.98
4.42 4.33
4.00 3.95
4.18 3.78
4.59 4.39
6.70 6.25
8.60 8.04
9.07 8.65
8.65 7.87
9.85 9.24
11.47 11.33
9.38 8.99
9.39 9.16
7.12 6.92
7.09 6.99
7.88 7.62
6.45 6.24
5.50 5.36
D - 14

Direct-
ion

229.71
231.17
191.23
180.25
196.51
263.01
242.96
27.45
56.55
59.80
52.13
43.35
55.24
7.65
15.72
49.65
47.51
50.49
70.55
59.51

247.82
246.00
239.30
244.25
247.81
240.57
242.68
246.79
249.12
227.03
210.44
222.38
216.31
239.76
228.21
218.16
214.25
204.42
219.96
222.75
227.91
214.95
225.98
231.41



08/31/88

09/06/88

Speed (MPH)
Scalar Vector
4.16 3.81
5.22 5.04
5.08 4.76
4.55 4.44
4.49 4.36
4.34 3.89
4.55 4.10
5.16 4.89
5.28 $5.20
4.97 4.35
6.31 5.83
6.33 6.10
5.94 5.46
5.50 4.86
5.24 4.80
7.98 7.64
6.22 6.03
5.62 5.37
6.75 6.34
6.14 5.98
2.28 1.81
3.40 3.29
4.73 4.61
5.02 4.97
3.08 2.46
2.48 1.19
2.64 2.12
2.67 0.50
2.27 1.88
3.45 3.33
1.96 1.74
4.05 3.93
3.45 1.20
3.25 2.18
4.17 3.88
3.03 2.37
4.58 4.13
4.92 3.66
5.29 4.68
5.08 4.48
4.87 3.98
5.72 3.17
3.98 3.71
4.47 4.45
3.07 1.61
1.66 1.54
2.29 2.22
2.17 2.00

D

331.47
337.63
302.76
302.24
306.70
307.26
246.57
318.58
326.83
178.52
309.15
302.35
314.54
345.06
345.02
307.34
302.26
345.11
314.87
318.24
240.32
209.17
181.04
206.85



Speed (MPH) Direct-
————————— ———- ion
Date Hour Scalar Vector (Degq)
09/12/88 1 2.92 1.78 61.34
2 2.90 1.67 52.80
3 2.46 0.52 22.03
4 2.96 2.73 51.60
S 2.26 0.61 180.21
6 3.38 1.42 67.12
7 0.97 0.84 251.70
8 2.02 1.93 247.15
9 3.69 3.66 240.60
10 3.61 3.59 230.79
11 4.72 4.%3 242.05
12 4.47 4.37 230.89
i3 5.40 5.13 230.69
14 6.79 6.45 215.12
15 6.31 5.81 226.43
16 4.98 4.25 257.74
17 3.17 3.08 214.70
18 3.05 2.94 226.30
i9 2.26 2.11 219.62
20 1.88 1.74 246.01
21 3.67 3.61  242.87
22 1.51 1.45 243.26
23 3.82 3.51 250.40
24 6.18 5.82 219.86
09/18/88 1 2.50 2.44 221.42
2 2.93 2.86 230.18
3 4.85 4.83 211.76
4 2.74 . 2.67 228.75
5 4.52 4.39 204.21
6 3.96 3.80 204.27
7 2.96 2.87 225.62
8 3.23 3.07 214.04
9 5.12 5.06 203.39
10 5.22 5.05 206.77
11 5.30 5.06 210.71
12 5.53 5.41 206.74
13 6.37 6.19 200.29
14 4.66 4.50 207.94
15 3.20 3.13 212.90
16 3.08 2.78 219.33
17 3.45 3.40 243.20
18 2.47 2.31 209.42
19 1.60 1.50 210.70
20 2.19 1.65 206.20
21 2.54 2.49 209.66
22 2.79 2.11 220.80
23 2.38 2.29 251.88
24 3.33 3.29 237.20

D - 16




09/24/88

09/30/88

Speed (MPH)
Scalar Vector
4.49 3.99
4.97 4.56
4.57 3.88
4.98 4.68
4.68 4.35
4.20 3.88
5.44 5.31
4.30 4.04
1.61 0.98
4.92 4.54
5.93 5.53
4.54 4.11
5.83 5.27
5.19 4.98
2.54 1.67
5.89 5.58
6.15 5.91
6.68 6.62
4.40 4.05
4.68 3.96
5.45 4.72
4.55 4.26
5.54 4.96
4.59 4.36
4.28 4.23
4.23 4.15
3.60 3.56
4.56 4.5%
4.40 4.39
4.12 4.07
4.97 4.94
4.45 4.41
4.62 4.59
3.94 3.88
4.46 4.32
4.16 3.92
4.49 4.21
6.13 5.82
4.69 4.49
6.03 5.80
5.46 5.32
4.42 4.28
2.56 2.42
3.08 3.01
2.72 2.63
1.82 1.68
2.73 2.62
1.39 1.31

D

Direct-
ion

241.57
250.57
235.87
239.85
244.46
245.93
240.84
239.93
245.07
237.43
213.36
204.63
228.42
223.63
203.09
205.43
214.76
212.83
221.80

- 272.41

290.89
269.68
248.84
255.03



.10/06/88

10/12/88

————— o —— ————— —— —— — —— — — —— —————

Speed (MPH)
Scalar Vector
3.77 3.75
1.97 1.69
2.07 1.97
2.33 1.79
1.54 1.26
3.23 3.20
2.06 1.79
2.66 2.38
2.38 2.16
5.18 5.05
3.98 3.75
3.28 1.88
3.71 2.87
5.10 3.50
3.87 1.03
4.13 2.09
5.29 5.13
4.52 3.85
3.87 3.48
1.97 1.78
2.15 1.12
1.15 1.01
3.33 1.41
2.73 2.42
4.07 3.49
3.71 3.37
5.80 5.56
4.29 3.61
3.64 3.31
4.45 4.26
4.68 4.64
4.99 4.92
4.39 4.19
4.20 3.64
5.77 5.34
8.93 8.57
7.03 6.77
8.16 7.22
6.37 5.88
7.99 7.48
6.71 6.12
6.94 6.28
3.40 3.21
3.72 3.54
4.07 3.84
3.05 2.89
4.28 4.03
1.68 1.45

247.15
280.09
297.97
264.42
285.96
240.46
287.89
305.75
257.84
236.92
224.75
313.63
324.72

23.89

32.78
347.70
318.70
300.45
322.62
218.23
137.25
228.94

46.29

62.32

258.97
253.84
253.57
267.98
248.20
244.59
242.16
239.48
243.79
287.31
272.45
360.32
285.65
288.61
271.03
288.14
287.45
296.73
309.61
325.20
303.72
306.00
306.11
272.78




Speed (MPH) Direct-
——————————————— ion
Date Hour Scalar Vector (Deg)
10/18/88 1 9.47 9.35 227.85
2 9.72 9.41 215.61
3 13.13 12.92 219.44
4 6.21 5.61 220.05
5 7.56 7.16 216.16
6 12.38 12.07 213.90
7 12.43 11.88 214.72
8 6.12 5.58 215.12
9 5.53 5.07 224.18
10 6.33 5.06 299.51
11 7.12 6.87 290.01
12 5.51 5.14 276.01
13 8.09 7.68 284.86
14 8.54 8.07 299.68
15 8.43 6.60 286.45
16 8.57 7.81 290.84
17 7.19 6.24 275.69
18 5.94 5.53 295.37
19 3.93 3.70 303.82
20 3.73 3.45 308.99
21 3.28 3.14 309.77
22 2.04 1.36 250.67
23 2.37 2.04 267.49
24 1.46 1.05 288.98
10/24/88 1 4.18 4.01 228.36
2 4.19 3.77 226.90
3 5.23 4.98 211.19
4 6.48 6.39 217.08
5 8.13 - 7.96 220.88
6 16.71 13.89 223.98
7 8.18 7.63 259.74
8 7.82 7.47 244.24
9 8.75 8.37 202.72
10 9.53 9.22 225.38
11 10.24 9.95 231.38
12 7.17 6.99 225.92
13 11.32 11.02 233.17
14 10.52 10.21. 230.32
15 12.33 11.84 230.82
16 11.60 11.27 226.96
17 11.38 10.98 240.53
18 9.20 8.88 241.06
19 5.56 5.34 246.48
20 5.35 5.32 258.50
21 4.02 3.65 268.52
22 - 4.38 3.83 276.24
23 2.65 2.51 254.73
24 4.07 3.77 262.61

D - 18



10/30/88

11/05/88

Speed (MPH)

Scalar Vector
1.78 1.59
2.59 2.47
3.74 3.50
2.08 1.92
2.75 2.08
2.77 2.68
3.65 3.61
5.03 4.88
4.25 4.08
3.27 2.72
4.77 3.39
3.24 2.30
5.53 3.76
4.27 3.30
3.78 2.69
2.99 2.50
6.18 5.95
5.17 4.92
6.51 6.43
3.08 2.56
3.82 3.67
5.75 5.66
4.89 4.69
4.77 4.70
4.17 3.58
4.22 3.89
3.12 1.75
3.17 2.77
3.76 3.31
2.68 1.96
2.42 1.60
2.49 1.88
2.59 2.35
10.16 9.37
10.53 10.29
8.55 8.18
10.07 9.83
12.03 11.68
12.17 11.57
8.78 8.20
10.09 9.85
8.77 8.60
8.02 7.93
7.93 7.86
8.88 8.64
7.98 7.86
7.09 6.89
10.92 10.70

Direct-
ion

317.91
317.94
322.68
300.29
346.60
347.42
9.52
327.70
17.00
1.09
343.77
329.27
328.33
325.82
50.65
64.33
62.23
58.21
61.52

168.26
168.33
134.74
165.06
162.43
134.57
165.55
100.12

65.44
205.74
201.46
226.16
221.55
220.40
222.07
224.67
234.10
227.21
214.00
221.52
213.02
213.06
210.16
214.78




Speed (MPH) Direct-
——————————————— ion
Date Hour Scalar Vector (Deq)
1i/11/88 1 5.51 5.43 229.35
2 4.16 4.08 236.56
3 4.10 4.05 251.00
4 2.59 2.54 249.90
5 2.89 2.59 298.33
6 4.70 4.45 304.43
7 5.16 4.64 282.29
8 3.62 3.06 247.79
9 4.03 3.70 254.93
10 2.33 1.73 266.49
11 4.96 4.66 316.10
12 5.21 4.92 302.90
13 5.17 4.83 306.01
14 5.02 4.89 334.94
15 4.88 4.59 312.62
16 4.41 4.21 314.75
17 4.71 4.58 319.11
18 4.25 4.16 318.26
19 3.02 1.90 309.78
20 2.01 0.89 94.89
21 2.59 2.37 212.01
22 2.44 0.21 93.25
23 2.81 1.70 55.89
24 4.18 2.37 68.30
11/17/88 1 7.45 6.68 268.07
2 4.49 3.93 245.05
3 4.88 4.65 225.10Q
4 6.60 6.27 240.76
S 5.95 - 8.77 242.57
6 4.64 4.54 237.02
7 5.71 5.60 227.75
8 7.58 7.50 233.92
9 9.84 '9.48 237.27
10 9.32 9.14 234.26
11 9.98 9.31 234.02
12 10.38 9.94 235.28
13 10.68 10.44 237.41
14 9.54 9.51 233.73
15 9.73 9.13 240.32
16 9.35 9.10 230.33
17 7.90 7.72 232.38
18 5.24 5.14 239.06
19 4.37 4.29 239.01
20 3.79 3.71 248.17
21 3.43 3.40 254.08
22 4.55 4.50 249.03
23 4.97 4 .94 246.12
24 4.75 4.72 248.02

D - 21



Speed (MPH) Direct-
——————————————— ion
Date Hour Scalar Vector (Degqg)
11/23/88 1 6.59 6.54 58.04
2 5.88 5.82 64 .95
3 6.49 6.41 72.96
4 6.66 6.54 66.32
5 5.51 5.44 71.56
6 5.56 5.24 70.73
7 6.15 5.89 65.55
8 4.79 4.54 66.63
9 5.97 5.87 67.40
10 6.49 6.32 71.96
11 5.83 5.39 76.02
12 3.47 3.11 56.01
13 3.03 1.70 65.39
14 2.98 1.02 96.21
15 3.38 2.27 331.36
16 4.31 2.92 328.97
17 4.33 3.27 319.27
18 2.83 2.14 324.51
19 2.44 1.70 64.13
20 3.86 3.56 64.51
21 5.50 5.29 67.45
22 5.51 5.46 66.08
23 3.02 2.26 52.69
24 4.64 4.56 55.24
11/29/88 1 7.08 6.79 226.57
2 7.78 7.14 246.92
3 6.39 6.24 225.86
4 8.01 7.93 224.00
5 6.57 6.41 226.30
6 5.43 5.22 238.06
7 6.78 6.68 241.75
8 7.38 7.09 232.50
9 7.30 7.04 229.72
10 7.72 7.57 215.60
11 6.91 6.69 212.72
12 7.35 7.29 215.12
13 7.64 7.58 221.92
14 7.81 7.27 216.09
15 7.75 7.59 220.17
l6 6.13 5.24 217.15
17 3.98 3.82 156.27
18 1.64 1.47 192.28
19 0.96 0.95 230.47
20 2.06 2.03 225.22
21 3.84 3.41 253.69
22 4.04 4.03 241.63
23 3.61 3.52 243.45
24 3.31 3.27 243.64



Speed (MPH) Direct-
——————————————— ion
Date Hour Scalar Vector (Deqg)
12/05/88 1 3.73 3.50 246.68
2 2.78 2.60 248.61
3 3.00 2.95 257.30
4 3.89 3.75 257.53
S 4.50 4,22 207.88
6 5.88 5.74 208.02
7 5.25 5.07 203.25
8 5.26 5.13 209.72
9 6.00 5.90 213.12
10 8.60 8.28 197.76
11 9.32 9.20 203.91
12 9.18 8.98 205.21
13 9.70 9.37 230.23
14 8.82 8.49 215.12
15 9.90 9.46 223.54
le 8.51 8.30 215.29
17 6.89 6.72 224.10
18 4.33 4.30 238.53
19 4.40 4.33 241.65
20 5.40 5.36 247.82
21 5.69 5.66 245.25
22 6.00 5.97 245.35
23 5.69 5.68 243.90
24 5.92 5.91 242.68
12/11/88 1 7.48 6.73 285.74
2 8.58 8.44 296.10
3 4.88 4.49 290.40
4 3.94 3.36 308.12
5 2.63 - 2.53 297.18
6 2.75 2.58 313.11
7 3.13 3.02 304.84
8 3.15 3.06 302.94
9 2.74 2.34 287.19
10 1.88 1.60 241.56
11 3.09 2.46 251.11
12 4.15 3.54 312.87
13 5.24 4.73 291.27
14 5.92 5.45 319.46
15 4.47 4.25 320.85
16 5.71 5.43 315.08
17 5.18 4.96 314.29
18 3.10 3.05 313.53
19 3.03 3.00 315.10
20 3.66 3.61 318.86
21 4.63 4.54 312.23
22 4.50 4.31 342.25
23 2.08 1.58 15.59
24 2.41 2.07 47 .84



Speed (MPH) Direct-
——————————————— ion
Date Hour Scalar Vector (Deq)
12/17/88 1 5.58 5.45 210.99
2 5.13 4.95 217.54
3 5.40 5.34 239.33
4 4.63 4.51 213.14
5 4.38 4.34 216.93
6 6.72 6.61 220.82
7 5.63 5.48 233.49
8 3.78 3.69 211.66
9 5.01 4.93 209.04
10 5.75 5.53 217.95
11 6.04 5.60 240.20
12 6.30 5.92 249.62
13 5.18 4.96 266.42
14 6.56 6.08 251.10
15 7.97 7.47 300.65
l6 6.09 5.68 257.15
17 6.67 6.28 265.14
18 5.98 5.46 250.08
19 5.10 4.94 230.17
20 5.47 5.01 253.98
21 6.08 5.77 233.75
22 4.71 4.53 229.08
23 8.94 8.69 228.45
24 5.92 5.76 223.33
12/23/88 1 5.36 5.14 244 .64
2 4.66 4.62 252.70
3 5.23 4.94 249.71
4 4.72 4.53 252.12
5 3.32 3.14 246.64
6 8.38 . 8.08 238.83
7 13.58 13.42 226.35
8 11.71 11.62 223.67
S 10.52 10.34 216.01
10 5.52 5.13 224.03
11 7.75 7.65 236.46
12 11.59 11.49 231.84
13 9.41 9.16 229.07
14 11.27 10.63 221.62
15 11.40 11.11 226.00
16 8.50 8.22 218.43
17 5.82 5.72 210.92
18 4.10 4.04 239.07
19 3.89 3.83 249.90
20 4.27 4.25 246.79
21 3.51 3.45 235.63
22 3.46 3.43 227.06
23 3.21 3.17 236.01

24 2.48 2.45 230.95

D - 24



Speed (MPH) Direct-
——————————————— ion
Date Hour Scalar Vector (Degqg)
12/29/88 1 6.90 6.60 236.25
2 5.57 5.41 245.83
3 6.28 5.63 250.97
4 6.37 6.13 249.68
S 4.69 4.20 265.74
6 5.88 5.58 253.79
7 3.16 2.63 262.69
8 3.76 3.58 324.31
9 4.32 4.07 233.83
10 5.07 4.97 214.52
11 5.85 5.75 222.48
12 6.58 6.40 210.47
13 6.21 6.13 229.80
14 4.01 3.84 223.00
15 5.68 5.54 219.00
16 4.99 4.90 214.16
17 4.32 4.24 211.02
18 3.68 3.62 223.60
19 2.28 1.78 254.03
20 2.43 2.37 229.23
21 1.56 1.31 244.51
22 2.07 2.02 231.11
23 2.07 2.02 234.06
24 3.19 3.16 234.47

D - 25




APPENDIX E
DAILY RAINFALL, MORNING AND AFTERNOON AIR TEMPERATURE
RECORDED AT HANNIBAL LOCK BY THE U.S. ARMY
CORPS OF ENGINEERS



03/01/88
03/02/88
03/03/88
03/04/88
03/05/88
03/06/88
03,/07/88
03/08/88
03/09/88
03/10/88
03/11/88
03/12/88
03/13/88
03/14/88
03/15/88
03/16/88
03/17/88
03/18/88
03/19/88
03/20/88
03/21/88
03/22/88
03/23/88
03/24/88
03/25/88
03/26/88
03/27/88
03/28/88
03/29/88
03/30/88
03/31/88
04/01/88
04/02/88
04/03/88
04/04/88
04/05/88
04/06/88
04/07/88
04/08/88
04/09/88
04/10/88
04/11/88
04/12/88
04/13/88
04/14/88
04/15/88
04/16/88
04/17/88

©
.

[eNoNoNoNoNoNol

oo

0.

26
23
40
34
21
29
38
32
52
37
25
29
40
26
23
26
30
30
28
36
24
26
29
45
48
50
36
27
37
58
45
52
51
54
58
43
48
46
45
36
34
37
42
38
37
35
32
31

04/18/88
04/19/88
04/20/88
04/21/88
04/22/88
04/23/88
04/24/88
04/25/88
04/26/88
04/27/88
04/28/88
04/29/88
04/30/88
05/01/88
05/02/88
05/03/88
05/04/88
05/05/88
05/06/88
05/07/88
05/08/88
05/09/88
05/10/88
05/11/88
05/12/88
05/13/88
05/14/88
05/15/88
05/16/88
05/17/88
05/18/88
05/19/88
05/20/88
05/21/88
05/22/88
05/23/88
05/24/88
05/25/88
05/26/88
05/27/88
05/28/88
05/29/88
05/30/88
05/31/88
06/01/88
06/02/88
06/03/88
06/04/88

0.
0.

0.
0.
0.

Temp( F)
AM PM
55 42
33 49
28 57
47 53
44 55
50 79
47 46
42 60
34 71
40 59
39 43
43 53
39 60
36 65
39 63
41 62
41 56
55 66
55 66
44 74
43 79
63 66
52 66
53 66
42 75
45 81
55 68
51 83
59 81
56 75
57 58
55 59
54 65
55 75
53 80
56 79
61 66
46 55
40 69
44 77
48 80
49 84
54 86
59 88
58 57
61 56
50 63
43 73



Temp (F)

06/05/88
06/06/88
06/07/88
06/08/88
06/09/88
06/10/88
06/11/88
06/12/88
06/13/88
06/14/88
06/15/88
06/16/88
06/17/88
06/18/88
06/19/88
06/20/88
06/21/88
06/22/88
06/23/88
06/24/88
06/25/88
06/26/88
06/27/88
06/28/88
06/29/88
06/30/88
07/01/88
07/02/88
07/03/88
07/04/88
07/05/88
07/06/88
07/07/88
07/08/88
07/09/88
07/10/88
07/11/88
07/12/88
07/13/88
07/14/88
07/15/88
07/16/88
07/17/88
07/18/88
07/19/88
07/20/88
07/21/88
07/22/88

46
55
58
57
51
41
43
49
52
56
56
60
65
51
50
58
70
68
69
60
58
79
50
49
64
45
44
46
50
54
59
60
62
66
73
65
69
61
71
71
69
67
79
66
72
73
73
69

07/23/88
07/24/88
07/25/88
07/26/88
07/27/88
07/28/88
07/29/88
07/30/88
07/31/88
08/01/88
08/02/88
08/03/88
08/04/88
08/05/88
08/06/88
08/07/88

08/08/88

08/09/88
08/10/88
08/11/88
08/12/88
08/13/88
08/14/88
08/15/88
08/16/88
08/17/88
08/18/88
08/19/88
08/20/88
08/21/88
08/22/88
08/23/88
08/24/88
08/25/88
08/26/88
08/27/88
08/28/88
08/29/88
08/30/88
08/31/88
09/01/88
09/02/88
09/03/88
09/04/88
09/05/88
09/06/88
09/07/88
09,/08/88

0.
0.

Tenmp( F)
AM PM
67 73
65 79
64 80
64 79
66 75
66 81
68 89
67 71
70 82
68 90
69 92
69 91
70 91
70 87
75 76
73 86
64 89
65 91
69 92
67 92
70 92
72 91
72 100
75 76
69 90
68 91
72 97
71 90
71 67
56 80
56 82
63 71
69 79
59 81
61 77
57 89
68 83
69 69
54 73
54 75
54 79
55 82
60 82
69 83
64 .64
51 ~ 64
66 68
45 75



09/09/88
09/10/88
09/11/88
09/12/88
09/13/88
09/14/88
09/15/88
09/16/88
09/17/88
09/18/88
09/19/88
09/20/88
09/21/88
09/22/88
09/23/88
09/24/88
09/25/88
09/26/88
09/27/88
09/28/88
09/29/88
09/30/88
10/01/88
10/02/88
10/03/88
10/04/88
10/05/88
10/06/88
10/07/88
10/08/88
10/09/88
10/10/88
10/11/88
10/12/88
10/13/88
10/14/88
10/15/88
10/16/88
10/17/88
10/18/88
10/19/88
10/20/88
10/21/88
10/22/88
10/23/88
10/24/88
10/25/88
10/26/88

48
55
56
57
72
54
52
50
65
66
63
70
55
58
67
61
57
53
50
51
56
58
59
69
58
44
38
37
39
37
41
45
42
34
31
28
35
41
49
61
46
37
45
46
47
46
41
31

10/27/88
10/28/88
10/29/88
10/30/88
10/31/88
11/01/88
11/02/88
11/03/88
11/04/88
11/05/88
11/06/88
11/07/88
11/08/88
11/09/88
11/10/88
11/11/88
11/12/88
11/13/88
11/14/88
11/15/88
11/16/88
11/17/88
11/18/88
11/19/88
11/20/88
11/21/88
11/22/88
11/23/88
11/24/88
11/25/88
11/26/88
11/27/88
11/28/88
11/29/88
11/30/88
12/01/88
12/02/88
12/03/88
12/04/88
12/05/88
12/06/88
12/07/88
12/08/88
12/09/88
12/10/88
12/11/88
12/12/88
12/13/88

Temp( F)
AM PM
25 57
54 53
28 58
35 56
26 57
44 56
41 45
29 60
50 73
57 54
44 41
37 45
37 39
40 59
59 52
36 45
29 55
46 53
32 59
32 63
52 70
41 45
24 50
39 45
50 64
42 44
38 49
50 50
26 51
27 59
34 62
57 64
40 33
35 43
45 28
35 38
31 37
33 55
32 40
30 45
26 53
28 26
31 28
28 31
22 36
14 33

6 22
24 32



Temp ( F)

12/14/88
12/15/88
12/16/88
12/17/88
12/18/88
12/19/88
12/20/88
12/21/88
12/22/88
12/23/88
12/24/88
12/25/88
12/26/88
12/27/88
12/28/88
12/29/88
12/30/88
12/31/88

0.
0.
0.
Q.

AM PM
25 44
38 34
15 26
22 24
19 21
21 42
28 21
47 28
28 28
40 33
38 31
41 38
24 32
34 21
47 27
22 28
22 38
24 42



APPENDIX O-2

OCTOBER 1989 ADDENDUM TO THE APRIL 1989 AIR MONITORING REPORT

ORMET CORPORATION
HANNIBAL, OHIO



Energy & Environmental Management, Inc.

P.O. Box 71, Murrysville, PA 15668 {412) 247-5124, Fax (412) 247-1840

October 26, 1989 E’M-731-89

Mr. John Reggi
ORMET Corporation
P.O. Box 176

State Route 7 ‘
Hannibal, OH 43931

Dear John:

As per our meeting on Friday, we have reviewed the US EPA comments
on the Phase II report on Air Monitoring and have conducted
additional analyses of the data from that study. The tone of the
EPA letter reflects their difficulty in determining an impact value
for the suspected source areas based on the data in our report.
We were not able in the report to develop an impact relationship
for PM,, because of problems related to the proximity of
manufacturlng emission sources. This issue was discussed with the
US EPA representative from Metcalf & Eddy at the site review
meeting for the Phase II study plan. We stressed, at that time,
the difficulty in using a deterministic approach to assessing
impact of the suspected source areas.

Our Phase II report estimated al.? ug/m annual increase in PN,
due to the suspected source area. The US EPA letter requested we
present the PM,; data in a revised format that may lead to a better
understanding of the data. Listings of the data are presented in
the following tables:

* Table 1 lists the field data:

* Table 2 presents the data as differences from a
background value selected as a function of the wind
direction; and,

+ Table 3 presents Table 2 data for persistence values
greater than 70 percent.

Table 2 presents the individual daily PM,, values as differences.
The differences were determined by using the wind direction arc
data from Table 5 of our Phase II report for each day of data.
This procedure may best be described by presenting an example. On
March 5, 1989, the resultant wind direction was 34.48 degrees.
Based on Table 5 of our Phase II report, that wind direction would
make the following impact and background determination in pg/m’:

ENGINEERING AND PROFESSIONAL CONSULTING SERVICES



Mr. J. Reggi
Page 2 of 6

Sample
Oate
03705788
03711788
03/17/88
03723788
06710/88
04716788
06722788
Q4728788
05704788
05710788
05715788
05721788
Q5/727/88
06/02/88
06708/88
06714788
06720/83
06726788
07/02/88
07/08/88
07734788
07720788
07726788
08/02/88
08707788
08/13/88
08719788
08725788
08/31/88
09706788
09712788
09/18/88
09724788
09/30/88
10/06/88
10712788
10718788
10/24/83
10730788
11705788
11711708
11717788
11723788
11729788
12705788
12711708
12717788
12723738
12/729/88

TABLE 1

LISTING OF PM,;, DATA FROM ORMET STUDY

PH_10  (ug/m”)

@essscecsnassssnvsssssvssssmnr e

ANR-1
3.0
2.2
13.5
76.0
30.5
2.1
2.2
30.3
30.3
30.4
é0.5
34.0
30.6
29.3
82.4
2.5
K.9
%4
€2.2
100.3
80.3
30.0

4241

59.5
29.8
98.7
3.3
9.4
3.3
23.1
38.9
40.3
33.3
43.5
30.8
11.8
30.7
133.2
23.7
41.4
18.7
2r.6
éra
26.7
void
22.0
29.6
2.6
3.7

AM-2

3
AM-3 AM-4&
34.6 4.9
29.4 38.3
58.2 35.2
77.5  207.4
37.1 36.5
57.1 72.1
22.0 27.1
vofd  104.3
void 69.4
49.9 71.0
63.1 67.0
37.7 39.1
34.9 41.2
40.3 35.1
69.7 63.1
$3.9 65.6
86.3 104.7
60.4 38.4
52.2 s2.8
108.2 107.3
$9.2  182.6
42.1 38.3
52.5 63.6
78.1 85.4
48.5 38.2
105.2 115.1
35.6 29.9
£2.5 140.4
30.0 '§7.t
5.2 310
$3.7 122.5
37.0 50.6
20.4 23.8
64.3 49.9
vold 38.¢9
10.7 46.%
void 69.0
49.3 $8.5
39.8 69.8
109.9 184.8
51.3 33.8
78.4  134.8
void 88.2
34.5 106.7
42.1  308.0
53.9 23.4
68.4 98.1%
48.0 174.8
38.3 47.1

uind Speed(mph)

sesccesssvscse

Scalar

3.29

6.50
s.a2
3.53
3.56
3.82
4.8
4.08
3.18
5.10
6.88
7.87
4.03
7.1
3.95
6.88
4£.80
5.73
.19
6.10
5.79
6.82
&.45

Vector

uind

Direct

(Deg)
34,48
235.48
2746.47
234,36
39.57
252.62
51.3¢4
240.40
£8.52
262,09
180.49
229.1S
236.27
7.39
315.57
250.97
281,47
F g
253.76
53.78
216,66
212.15
220.88
240.460
257.73
251.92
$0.45
227.27
60.77
- 308.48
231.98
216.31
$4.06
233.04
289.62
274.37
252.40
233.60
346.46
210.76
290.98
238,67
60.10
225.65
224,19
3o07r.39
237,30
230.86
235.35

Wind

Persist
(23]
88.31
$2.49
74,84
95.17
96.34
88.63
89.00
92.77

- 78.39
85.50
30.19
75.90
89.42
27.95
16.34
87.01
92.64
85,18
47.25
81.73
96.40
$6.99
60.76
45.97
76.2%
81.95
$8.32
93.92
93.48
$9.37
65.15
93.34
90.01
91.30
448,62
85.39
73.99
91.40
83.06
84,37
63.12
95.48
78.45
92.48
92.76
84.5%
88.32
95.68
88.30

E°M-731-89
10/26/89

Rain
C(in)

0.02



Mr. J. Reggi
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TABLE 2

EM-731-89
10/26/8¢

SUSPECTED SOURCE PM,; IMPACTS BASED ON UPWIND-DOVINWIND ANALYSIS

Sample
Oate
03705783
3731788
03717788
03723788
04710788
08716788
04/22/88
04723/88
05704788
05710788
85/15788
05721788
05727788
06/02/88
06708788
06/714/88
06720788
06726738
07/02/88
07708788
Q7714788
07720788
07726788
08702788
08707788
08/13788
08719788
03725788
08/31/83
097056788
09712788
09718788
09728788
09/30/88
10704738
10712788
10/18/88
10724788
107307838
11705788
1171188
11/717/88
11723788
11729788
12/05/88
12711788
12717788
12723788
12729788

PN_10 lmpacts (ug/m>)

2.6
5.1
=10.6

-29.8

-102.3
-3.3
«16.5
6.9

+68.5
-132.2
«15.4

»

9.3
_.2

~24.2

1.2
*49.2
118.8

<845

-42.3

-9.2

5.8

“44.5

.o

6.6

e

e

7.0

Vind Speed({mph)

“easecavarecsae

Scatar
L.68
4.16
L.84
7.03
6.80
7.30
§.77
g8.00
5.72
8.19
&4.96
L. 47
3.53
4.27
£.28
3.31
4£.8%
s.
3.3
S.16
6.02
£.47
3.79
3.67

© 3.73
3.29
L.48
6.50
5$.22
3.53
3.56
3.62
4.84
4.06
3.18
s5.10
6.88
7.87
4£.03
7.1%
3.95
6.88

-4.80
$.73
6.19
£.10
5.79
6.82
4.45

Yector
3.19
2.18
3.e7
6.69
6.55
6.47
5.14
T.62
£.37
§.29
1.5¢
3.40
3.16
1.19
0.70
2.88
4.49
3.72
1.53
4.20
$.69
2.55
2.30
1.69
2.85
2.70
2.73
6.10
4£.88
2.09
2.32
3.38
£.36
3.70
1.48
4.35
5.09
7.20
2.54
.00
2.49
6.57
3.78
5.30
5.75
3.47
5.13
6.52
3.9

U{nd

Direct

(Deg)
36.48
235.48
274 .47
234.36
39.5?7
252.62
$1.34
240,40
48.52
242,01
180.49
229,15
2348.27
7.39
315.57
250,97
241,47
2.7
253.76
. 33.78
216.66
212.15
220.88
240,60
257.73
251.92
$0.45
227.27
'60.77
308.48
231.98
214.31
54,06
233.04
289,62
2748.37
252.40
233.40
386.44
210.76
290.94
238.47
60.10
225.685
224,19
307.39
237.30
230.86
235.3%

Vind
Persist
($3)

Rain
C(in)

ssace

0.02

0.15
0.16
0.10
0.11

.w

0.2%

0.12

0.18

t.10
0.30

1.07



Mr. J. Reqgqi E*M-731-89
Page 4 of 6 10/26/89

TABLE 3

Cmrcas - -

' SUSPECTED SOURCE PM,, IMPACTS BASED ON UPWIND-DOWNWIND ANALYSIS
AND AT WIND SPEED PERSISTENCE GREATER THAN 70 PERCENT

PH_10 tmpacts (uglus)' uind Speed(mph) Wind Uind

Sample cec-e. R N sscccsscces Direct Persist Rain
Date AK-1 AM-2 AM-3 AM-& Scalar Vector (Deg) %) Cin)
03723788  -131.4  64.5 .. -- 7.03 6.69 234.36 95.17 --
04/10/88 - . 6.6 6.0 6.80 8.55 39.57 96.34 .-
04716788 e -42.7 -- .- 7.30 6.47 1252.62 88.63 .-
- 04/22/88 .- - 2.0 4.9 5.77 5.14 51.34 89.00 -
04/28/88 -74.90 .- .. .- 8.00 7.42 260.40 92.77 0.15
05/04/88 -- .- .- 391 5.72 4.37 48.52 76.39 0.16
05710788 - -11.6 .- Cae 6.19 5.29 242.01 85.50 0.10
05/21/88 5.1 2.4 .- -- 447 3.40 229.15 75.90 .-
05/27/88 -10.6  -4.7 .- .- 3.53 3.16 236.27 89.42 .-
05/14/88 e +14.2 .- .- 3.3 2.88 250.97 87.01 .-
06720788 -29.8 -10.8 -- -- 4.84 4.49 261.47 . 92.64 ..
07708788 . --. 9.3 7.0 5.14 4,20 $3.78 81.73 .-
07714788  -102.3  -1.7 - .. 6.02 5.69 216.66 94,40 .-
08707788 -- -8.0 .- . 3.73 2.85 257.73 76.24 .-
08713788 .- ~16.5 - .. 3.29 2.70 251.92 81.95 .-
08/25/88 -81.0 .2 -- . 6.50 6.10 227.27 93.92 .-
08/31/88 e .. .2 7.3 5.22 4.88 60,77 93.48 .-
09/18/88 -10.3 .2 .- .« . 3.62 3.38 214.31 93.34 .-
09724788 e .- 1.8  --9.5 4.86 4.38 $4.06 90.01 0.18
09/30/88 <2606 -24.2 .. .- 4.06 3.70 233.04 91.30 -
10/12/88 . 1.2 . Y 5.10 4.35 278.37 85.39 --
10/18/88 e <49,2 e e 6.88 5.09 252.40 73.99  1.10
10724788 74.7  118.8 ee T ee . T.87  T7.200  233.60 91.40  0.30
11705/88  -143.4  -84.5 ee e 7.11 - 6.00 210.76 84.37 1.07
1/17/88 -107.2  -42.3 . .- .. 6.88 6.57  238.67 95.46 .-
11723788 .- .. ‘e 20.3 4.80 3.78 60.10 78.65 .-
11729/88 -80.0  -9.2 . .- 5.73 5.30 225.65 92.46 .-
12/05/88 e 5.8 .- .. 6.19 5.75 224.19 92.76 .-
12711788 . . .e -- 4.10 3.47 307.39 84.55 -
12/17/88 -68.5  -44.5 .. . 5.79 5.13 237.30 88.52 --
12/23/88  -132.2 .- . . 6.82 6.52 230.86 95.68 0.48
12/29/88 -15.4 .- .- .- 445 3.93 235.35 88.30 .-

Average -58.9 -8.4 4.0 10.7
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Site - Impact e Background . - Impact
AM-3 . 34.6 36.0 (from AM-1) -1.4
AM-4 44.9 36.0 (from AM-1) 8.9

This analysis was done for each day for each site to yield the
detailed impact listing in Table 2.

Data from Table 2 were further analyzed by selecting only those
values for days on which the wind speed persistence exceeded 70
percent. These days are listed in Table 3. This has the effect
of selecting days where winds are unidirectional and may lead to
a meaningful upwind-downwind analysis. ‘Kesults for days with the
wind from upriver (northeast) appear to give us the most stable
impact data. Impacts from the suspected source area are not
confounded by the manufacturing emissions when winds are from the
northeast. Urider high wind persistence, the mean ‘value at AM-4 was
10.7 ug/n? and at AM-3 was 4.0 ug/n?. These values appear to follow
a functional relationship where impacts decrease with distance from
the suspected source area. Site AM-4 is 780 feet from the center
of the suspected source area and Site AM-3 is 1270 feet from the
center of the suspected source area. - These two values could be
used to approximate impacts at greater'dlstances from the suspected
source areas, but with a note of caution. Impacts developed by
this method would only be appropriate for the major wind axis,
southwest to northeast. Any deviation to a minor axis, northwest
or southeast would not be appropriate because the data were
developed for only the major axis air flows. The wajor axis air
flows constitute approximately 75 percent of the year based on our
Phase I studies at Ormet.  Winds tend to blow up or down river 75
percent of the time and it is at this time that the above
funcgional relationship can be used. The annual impacts may be 4.0
rg/m” at 1270 feet to the southwest and to the northeast, but this
property is owned by Ormet and not part of ambient air for purposes
of assessing compliance with the "National Ambient Air Quality
Standards (NAAQS).

The nearest property line at Ormet where public has unrestricted
access is to the northwest approximately 1200 feet from the
suspected source area. Minor axis air flow PM,, impacts were not
determined because we experienced so few days of those types of air
flows. If one assumes that the off-axis annual impacts are one
half of the major axis imgacts, then the annual impacts to the
nort?west would be 2.0 ug/m This value compares well to the 1.7
#g/m” value from our Phase II report.

We are preparing a more detailed analysis of the estimated annual
impacts by using the wind direction frequency data presented in
Table 1 of our Phase II report. This analysis will distribute the
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~daily impacts over the complete wind rose and allow us to develop
a 365-day listing of impacts at all wind directions. The 365-day
listing will be averaged to yield annual impacts. This analysis
will be extended to the Ormet property line. We should complete
the analysis by the middle of next week.

If you have any questions, please give me a call.

Sincerely,

Larry Simmons, P.E.
Pr1n01pal

LLS/das

cec: C-312
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ORMET CORPORATION

P.O. BOX 176
HANNIBAL, OHIO 43931

December 13, 1989

Ms. Rhonda McBride

Remedial Project Manager (5HS-11)

U. S. Environmental Protection Agency
Region V

230 S. Dearborn Street

Chicago, IL 60604

Dear Ms. McBride:

Enclosed 18 a report prepared for Ormet by Energy and
Environmental Management Inc., detailing additional statistical
analysis of the air monitoring data collected at the Ormet site.
Please include this report as part of our October 26th response
to your letter dated October 2, 1989.

Please note that in our October 26th response, we
indicated that the expected annual impacts to the northwest
would be 2.0 ug/m3 based on the statistical analysis you
suggested. _This annual impact was in agreement with the value
of 1.7 ug/m3 annual impact detailed in our original report.

The enclosed more detailed and rigorous statistical analysis of
the air monitoring data, based on your suggested approach and
using two separate meteorological years, confirms that the
expected maximum annual impact is in this range.

If you have. any queétions, please contact me.
Very truly yours,

Joleal Qn,(’_
John D.hRegg

Corporate Engineer-Environmental

eb

Encl.



Energy & Environmental Management, Inc.

P.O. Box 71, Murrysville, PA 15668 (412) 247-5124, Fax (412) 247-1840

November 30, 1989 E’M-747-89
Mr. John Reggi - RECEIVED,
ORMET CORPORATION
P.O. Box 176 DEC 41989
State Route 7
Hannibal, OH 43931 ). D: REGG!

Dear John:

Please find attached our assessment of the annual PM,, impacts at
your facility property line as a result of emissions from the
suspected source area. This assessment was described briefly in
our October 26 report, E’M-742-89.

our Phase II report contained our estimate of 1.7 ug/m’ as the
annual PM,, impact due to the suspected source area. The attached
analysis uses a more rigorous approach and yields maximum values
for two separate meteorological years. our findings from the
attached report are summarized below:

Maximum annual

—_Annual period impact (ug/m’)
1986 1.4642
June 1988-May 1989 1.5985

These findings are consistent with the 1.7 ug/m’ value suggested
in our Phase II report.

Sincerely,

‘ \\ ES’DVWMWM#————\
Larry L. Simmons, P.E.
Principal

LLS/das

CC: L.E. Lambert-EM
Cc-312

ENGINEERING AND PROFESSIONAL CONSULTING SERVICES



ASSESSMENT OF ANNUAL PM,, IMPACTS
AT THE PROPERTY LINE OF THE
ORMET FACILITY IN HANNIBAL, OHIO

Prepared for
ORMET CORPORATION

November 30, 1989

Energy & Environmental Management, Inc.

Pout Otfice 80t 71, Murrywnite, PA 156048

C-312



INTRODUCTION

This report is a follow-up to our October 26 report and addresses
the expected PM,, impacts at the Ormet site property boundary lines.
Our analysis presented at that time indicated the following occurs
on days with a high wind persistence:

+ 24-hour PM,, impacts in the downwind direction are 10.7

ug/m’ at 780 feet from the center of the suspected source
area, and

« 24-hour PM,, impacts in the downwind direction are 4.0
ug/m' at 1270 feet from the center of the suspected
source area.

With this information and the wind direction patterns at the site,
we have constructed an annual impact analysis. This impact
assessment was made using the premise that if the winds blew in a
single direction for 365 days, then the annual impacts would be the
same as the 24-hour impacts at the downwind sites. It follows that
if the 24-hour impacts for downwind sites are known, the annual
impacts ‘can be constructed using the percent of time that the wind
blew in that direction. Wind direction data were presented in our
Phase II report for meteorological data collected at the Ormet site
in 1986. In addition, data from the Ormet meteorological tower was
processed for the period June 1, 1988 through May 31, 1989 to
provide a second year of data. Annual impacts were first estimated
at 780 feet and 1270 feet for eight cardinal directions. These
impacts were then interpolated or extrapolated to the property line
using the two years of meteorological data. Specific details are
listed in the sections that follow.

RECEPTOR GRID CONSTRUCTION

The centroid of the suspected source enmissions area was visually
approximated. Then eight receptor radii were drawn from this point
based on geographic North (Figure 1). It was found that eight (8)
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sections of 45 degrees each was appropriate for a site of this
scale. A distance in feet to the property line was found for each
compass direction. The distances are listed in the fifth column
of Table 1.

METEOROLOGICAL DATA

The daily frequency table of wind direction from the E’M Phase II
Report was used to find the percent wind occurrence in each compass
direction. This is 1986 on-site meteorological data (Column two
of Table 1). Meteorological data from the Ormet tower were
analyzed over the period June 1, 1988 through May 31, 1989 to
provide a second year of data. This 1988/89 on-site meteorological
data is shown in Column two of Table 2.

CALCULATION

Using this information at the two distances in a logarithmic
interpolation/extrapolation :

_ log (10.7) - log (4.0) ,
log(C) = 780 — 1270 D+b

or

C = EXP [-0.0020081 « D + 3.9365305]

Where: C = concentration at property line

)
I

distance to property line

This concentration is multiplied by the fraction of occurrence of
wind in that direction according to the meteorological data.



TABLE 1

ANNUAL PM,, IMPACTS AT ORMET PROPERTY LINE AS A RESULT
OF EMISSIONS FROM THE SUSPECTED SOURCE AREA
UTILIZING 1986 ON-SITE METEOROLOGICAL DATA

Annual

Direction to % Wind Annual PM,, Distance to PM,, Impact

Property Occurrence Impact (ug/m) Property at Property

Line Toward* 780 1270 Line (ft) Line (ug/m’)
South 6.2 0.6634 0.2480 1631.0 0.1201
Southwest 16.6 1.7762 0.6640 4250.0 0.0017
West 8 0.2996 0.1120 2392.9 0.0117
Northwest 1.6 0.1712 0.0640 1309.5 0.0591
North 5.6 0.5992 0.2240 1273.8 0.2223
Northeast 34.2 3.6594 1.3680 1809.5 0.4630
East 21.8 2.3326 0.8720 1011.9 1.4642
Southeast 11.0 1.1770 0.4400 988.1 0.7750

* From EM Phase II Report for 1986 on-site meteorological data and correspond-
ing to the direction the wind is blowing.



TABLE 2

ANNUAL PM,, IMPACTS AT ORMET PROPERTY LINE AS A RESULT

OF EMISSIONS FROM THE SUSPECTED SOURCE AREA

UTILIZING 1988/1989 ON-SITE METEOROLOGICAL DATA

Direction to $ Wind

Annual

PM,

Property Occurrence Impact (pg/m’)

Line Toward#* 780 1270
South 4.4 0.4708 0.1760
Southwest 7.6 0.8100 0.3028
West 4.8 0.5136 0.1920
Northwest 1.3 0.1391 0.0520
North 9.2 0.9844 0.3680
Northeast 38.0 4.0660 1.5200
East 23.8 2.5466 0.9520
Southeast 10.9 1.1663 0.4360

Distance to

Property

Live (ft)

1631.
4250.
2392.
1309.
1273.
1809,
1011.

988.

M O W ® W VW O O

Annual

PM,, Impact

at Property

Line (ug/m’)
0.0852
0.0008
0.0201
0.0480
0.3652
051440
1.5985
0.7680

* From 6/1/88 - 5/31/89'on-site meteorological data and corresponding to the

direction the wind is blowing.



RESULTS

The results are given in the last column of Tables 1 and 2. It can be
seen that the maximum annual impacts using 1986 data was 1.4642 ug/m’
which occurred at the Eastern property line receptor. Maximum annual
impact using 1988/1989 data was 1.5985 ug/m’, which also occurred at
the Eastern property 1line boundary. These results are shown
graphically in Figure 2. Maximum annual impacts occur in the downwind
direction with the highest frequency of occurrence.

SUMMARY

Annual PM,, impacts were estimated at the property line. These impacts
were based on findings from our ten month Phase IT study and
extrapolation or interpolation of these findings to the property line.
Results for 1986 and 1988/1989 were consistent with the maximum impacts
occurring at the Eastern property line. Maximum annual PM,, impacts
were 1.4642 ug/m’ and 1.5985 ug/m’ for 1986 and 1988/1989, respectively.

’



: "ANNUAL PM_10 IMPACT IN UG/MXX3
1986 '

L

19881989

2.0
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Direction to Property Line from Source

Figure 2. Annual PM, Impacts at Ormet Property Line.
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APPENDIX P

PARTICLE SIZE ANALYSES FOR SAMPLES
FROM THE SURFACE OF THE FORMER DISPOSAL PONDS
AND THE FORMER SPENT POTLINER STORAGE AREA

ORMET CORPORATION
HANNIBAL, OHIO



INUS

Laboratory Services Group
5350 Campbells Run Road
Pittsburgh, PA 15206

NUS CORPORATION
P.0. Box 630832
Baltimore, MD 21263-083

412-747-2500

LEBORATORY ahALYSIS REPORT

CLIENT NaME:
ADDRESS:

GERAGHTY & MILLER. INC.
WASHINGTON, PA 15301-

ATTENTION:
€C:

BO8 FARGD

SeMPLE IDENTIFICATION:
NUS SAMPLE NO:
OATE SQMPLED
DATE RECEIVED:
APPROVED &Y:

DETERMINATION

—
nH
L
oy

3/8 inch
Sieve No.
Sieve No.
Sieve No.
Sieve No.

429 WASHINGTON TRUST BUILLING

REPORT DAaTE:

POND 1-4
P0181874
29-Ku-90
05-DEC-99
E voll:

iraln Size - Sieve & Hydrometer

01702/91

NUS CLIENT NO: 0617 0007

VENDOR NO: 05747503
WORK ORDER NO: 55830

RESULT UNIT

100.0 Z Passed
99.8 X Passed
99.1 X Passed
97.1 X Passed

X = T N
raR T

.

R I

Sieve No.
Sieve No. 140
Sieve No, 200
Particle Size .023
Particle Size .006
. Particle Size .001

2 -

Pos

COMMENTS:

8
3
9
42.6 X Passed
8
6
5

£ Passed
Z Passed
Z Passed

Z Passed

Z Passed
X Passed

CLHT T ORICIN LG



CLIENT RAME:
ADDRESS:

ATTENTION:
CC:

TEST

INUS

Laboratory Services Group

NUS CORPORATION

5350 Campbells Run Road P.O. Box 630832

Pittsburgh, PA 15205

LABORATORY ANSLYSIS REPORY

GERAGHTY &-MILLER, INC.
429 WASHINGTON TRUST BUILDING
WASHINGTON, Pa 15301~

BOE FARGO

SAMPLE IDENTIFICATION:
HUS SAMPLE NO:
DATE SAMPLED :
OATE RECEIVED:

APPROVED BY:

OETERMINATION

145

COMMENTS:

Grain Size -

f.
g.
n.
i.
3
K.
1.
.
n.
0.

p.

3/8 inch
Sieve No.
Sieve No.
Sieve No.
Sieve No.
Sieve Ne.
Sieve No.
Sieve No.

4
10
20
40
60
140
200

Particle Size .023
Particle Size .007
Particle Size .00}

REPORY DATE:

POND 1-B

PCISIE75

22NOV-80
05-DEC-90
R velk

ieve 3 Hydrometer

01702791

Baltimore, MD 21263-083:
412-747-2500

NUS CLIENT NO: 0617 0007

VENDOR NO: 05747503
WORK ORDER NO: 95830

RESWLT UNIT

100.0 Z Passed
99.8 X Passed
99.7 Z Passed
99.3 Z Passed
97.3 Z Passed
90.9 2 Passed
65.2 Z Passed
952.6 X Passed
18.2 Z Passed

9.9 I Passed

3.6 X Passed



CLIENT NaME:
ADDRESS:

INUS

Laboratory Services Group NUS CORPORATION
6350 Campbells Run Road P.O. Box 630832

Pittsburgh, PA 15206

LOBORATORY ANALYSIS REPCRT

GLRAGHTY & MILLER, INC.
429 WASHINGTOR TRUST BUILDING
WASHINGTON, PA 15201-

ATTENTICN: BOS FARGO
CL:

SaMPLE IDENTIFICATION:
NUS SAMPLE NO:
DATE SAMPLED :
DATE RECEIVED:
GPPROVED BY:

TEST DETERMINATION
T45

COMMENTS -

REPORT DATE: (11/02/91

FOND 1-C
0151876
29-NOV-90
05-DEC-90
R Volk

Grain Size - Sieve & Hydrometer

a.
h.
1.
J-

Sieve No.
Sieve No.
Sieve No.
Sieve No.
Sieve No.
Sieve No.
Sieve No.

4
10
20
40
650
140
200

Particle Size .023
Particle Size .007
Particle Size .01

~ Baltimore, MD 21263-083;
412-747-2500

NUS CLIENT NO: 0617 0007

VENDOR NO: 05747503
WORK ORDER NO: 55830

RESULT UNIT

100.0 Z Passed
99.4 7 Passed
96.6 2 Passed
84.5 Z Passed
59.0 X Passed
20.1 2 Passed
10.9 Z Passed

0.0 Z Passed
0.0 Z Passed
0.0 2 Passed



INUS

Laboratory Services Group NUS CORPORATION

5350 Campbells Run Road P.O. Box 630832

Pittsburgh, PA 15205 Baltimore, MD 21263-082
412-747-2500

LABORATORY ANALYSIS REPORT

NUS CLIENT NO: 0617 0007

VENDOR NO: 05747503
REPORY DATE: (1/02/91 WORK ORDER NO: 55830

FOND 2-4

£0151877

29-NOV-90
05~-DEC-80
R Volk

RESULY UNIT

CLIENT NAME: OGERAGHTY & MILLER., INC.
ADDRESS: 429 KASHINGTON TRUST BUILDING
RASHINGTON, PA 15301-
ATTENTION: BOB FARGO
CcC:
SAMPLE IDENTIFICATION:
NUS SAMPLE NO:
DATE SAMPLED :
DATE RECEIVED:
APPROVED BY:
T1EST DETERMINATION
T45

COMMENTS:

Grain Size - Sieve & Hydrometer

f.

378 inch
Sieve No.
Sieve No.
Sieve No.
Sieve No.
Sieve No.
Sieve No.
Sieve No.

4
10
20
40
60
140
200

Particle Size .022
Particle Size .007
Particle Size 001

100.0 Z Passed
99.1 Z Passed
96.7 Z Passed
93.0 X Passed
89.0 Z Passed
86.1 2 Passed
81.4 X Passed
77.7 2 Passed
33.9 X Passed
11.6 X Passed

3.5 X Passed



Laboratory Services Group NUS CORPORATION
N 5350 Campbells Run Road P.O. Box 630832
) Pittsburgh, PA 15205 Baltimore, MD 21263-083.
CORPORATION

412-747-2500

LABORATORY ANALYSIS REFORT

CLIENT NAME: GERAGHTY & MILLER. INC. NUS CLIENT NO: 0617 0007
ADDRESS: 429 WASHINGTON TRUST BUILDING
HASHINGTON, Pa 15301- VENDOR NO: 05747503
REPORT DATE: (01/02/91 WORK ORDER NO: 55830

ATTENTION: BO2 FARCO

7.
Lo

SAMPLE TDENTIFICATION: POHD 2-B
HJS SAMPLE NO: PD15187¢
DATE SAMPLED : 29-NOV-80
CATE RECEIVED: 05-DEC-90
APPROVED BY: R Volk

1EST DETERMINATION RESULT UNIT
145 Grain Size - Sieve & Hydrometer
f. 3/8 inch 100.0 Z Passed
g. Sieve No. 4 . 87.3 Z Passed
h. Sieve No. 10 60.7 1 Passed
1. Sieve No. 20 52.6 Z Passed
J. Sieve No. 40 47.2 % Passed
k. Sieve No. 60 39.9 % Passed
1. Sieve No. 140 23.3 X Passed
®w. Sieve No. 200 17.6 Z Passed
n. Particle Size .024 2.2 X Passed
o. Particle Size .007 0.9 Z Passed
p. Particle Size .001 0.0 Z Passed

COMMENTS:



NUS

Laboratory Services Group NUS CORPORATION
§350 Campbells Run Road P.O. Box 630832

Pittsburgh, PA 15205

LABORATORY ANGLYSIS REFORT

CLIENT NAME: GERAGHTY & MILLER, INC.
ADDRESS: 429 HASHINGTON TRUST BUILDING
RASHINGTON, Pi 15301-

ATTENTION: 80B FARGD

REPORYT DATE: 01/02/91

s
SAMPLE IDENTIF1CATION: FPOND 2-C
NUS SAMPLE NO: PO151879
DATE SaAMPLED : 29-NOV-G0
DATE RECEIVED: 0S5-DEC-Q0
APPROVED BY: R Volk
TEST DETERMINATION
145 Grain Size - Sieve & Hydrometer
f. 3/8 inch
g. Sieve No. 4
h. Sleve No. 10
i. Sieve No, 20
J- Sieve No. 40
K. Sieve No. 60
1. Sieve No. 140
M. Sieve No. 200
n. Particle Size .024
0. Particle Size .007
p. Particle Size .001

COMMENTS:

Baltimore, MD 21263-083
412-747-2500

NUS CLIENT NO: 0617 0007

VENDOR NO: 05747503
WORK ORDER NO: 55830

RESULT UNIT

100.0 2 Passed
99.8 % Passed
99.1 I Passed
97.5 X Passed
93.7 Z Passed
82.5 Z Passed
50.1 Z Passed
34.5 2 Passed

5.6 7 Passed

3.6 Z Passed

1.5 Z Passed



CLIENT NAME:

NUS

LABORATORY ANALYSIS REPORT

GERAGHTY & MILLER, INC.
ADDRESS: 429 WASHINGTON TRUST BUILDING
WASHINGTON, PA 15301-
REPORT DATE: 01/02/91
ATTENTION: BOB FARGO
¢C:
SAMPLE IDENTIFICATION: POND 3-A
NUS SAMPLE NO: PO151880
DATE SAMPLED : 28-NOV-90
DATE RECEIVED: OS-DEC-90
APPROVED BY: K Volk
TEST DETERMINATION
T45 Grain Size - Sieve & Hydrometer

COMMENTS:

f.
g.
h.
1.

378 inch
Sieve No.
Sieve No.
Sieve No.
Sieve No.
Sieve No.
Sieve No.
Sieve No.

4
10
20
a0
60
140
200

Particle Size .023
Particle Size .007
Particle Size .001

Laboratory Services Group

NUS CORPORATION

5350 Campbells Run Road P.O. Box 630832

Pittsburgh, PA 156205

Baltimore, MD 21263-083
412-747-2500

NUS CLIENT NO: 0617 0007

VENDOR NO: 05747503
WORK ORDER RO: 55830

100.0 Z Passed
99.5 Z Passed
98.1 X Passed
95.2 % Passed
91.0 Z Passed
86.7 X Passed
63.2 Z Passed
45,7 1 Passed

7.7 Z Passed

1.5 X Passed

0.0 Z Passed



Laboratory Services Group NUS CORPORATION

§350 Campbells Run Road P.0. Box 630832

Pittsburgh, PA 15205 Baltimore, MD 21263-083
CORPORATION

412-747-2500

LABORATORY ANALYSIS REPORT

CLIENT NAME: GERAGHTY & MILLER, INC. NUS CLIENT NO: 0617 0007
ADDRESS: 429 WASHINGTON TRUST BUILDING
WASHINGTON, FA 15301- VENDOR NO: 05747503
REPORT DATE: 01/02/91 HORK ORDER NO: 55830
ATTENTION: ECB FARGO
cC:
SAMPLE IDENTIFICATION: POND 3-8
NUS SAMPLE NO: PQ151881
DATE SAMPLED : 29-NOV-90
DATE RECEIVED: O0S-DEC-80
APPROVED BY: R Voik
TEST DETERMINATION RESULT UNIT
145 Grain Size - Sleve & Hydrometer
f. 3/8 inch 100.0 Z Passed
g. Sieve No. 4 99.5 Z Passed
nh. Sieve No. 10 97.0 Z Passed
1. Sieve No. 20 94.1 X Passed
J. Sieve No. 40 91.8 Z Passed
k. Sieve No. 60 89.6 X Passed
1. Sieve No. 140 78.4 X Passed
m. Sieve No. 200 66.0 Z Passed
n. Particle Size .023 8.9 Z Passed
¢. Particle Size .007 0.0 Z Passed
p. Particle Size .001 0.0 2 Passed

COMMENTS:



Laboratory Services Group NUS CORPORATION
N £350 Campbells Run Road P.O. Box 630832

Pittsburgh, PA 15206 Baltimore, MD 21263-083
CORPORATION

412-747-2500

LARORATORY ANALYSIS REFORT

CLIENT NaME: GERAGHTY 3 MILLER, INC. NUS CLIENT NO: 0617 0007
ADDRESS: 429 WASHINGTON TRUST BUILDING
KASHINGTON, PA 15301- VENDOR NO: 05747503
REPORT DQTE: (1/02/9) HORK ORDER NO: 55830
ATTENTION: &0 FARGO
€C:
SAMPLE IDENTYIFICATION: POND 3-C

NUS SAMPLE RO: P0151882

DATE SAMPLED : 28-NOV-30

DATE RECEIVED: OS-DEC-90

£PPROVED BY: R Volk

TeEST DETERMINATION RESULT UNIT
T45 Grain Size - Sieve 8§ Hydrometer

f. 3/8 inch 100.0 Z Passed
g. Sieve No. 4 99.1 Z Passed
h. Sieve No. 10 97.8 X Passed
i. Sieve No. 20 97.2 Z Passed
J. Sieve No. 40 96.2 1 Passed
k. Sieve No. €0 94.5 X Passed
1. Sieve No. 140 77.8 Z Passed
n. Sieve No. 200 ’ 66.3 Z Passed
n. Particle Size .023 13.5 Z Passed
0. Particle Size .007 5.5 Z Passed
p. Particle Size .00l 1.4 X Passed

COMMENTS:



-

Laboratory Services Group
5350 Campbells Run Road

NUS CORPORATION
P.0. Box 630832

NUS

CORPORATION

Pittsburgh, PA 16205

Baltimore, MD 21263-083
412-747-2500

LADDRATORY S vSIS KRErORY
CITENT NAME:  GeRaGhTy & MIiLER. IN. MUS LLTERT R GRIT Qi3
ADDRESS: 420 LaSHINGTON TRUSY BLUILOTNE
NASHINITON, PA 15301~ VEMIO7 N CEP4TR0T
REPORT GAYE: (G034 WORE CRIER N: 55836
STYENTION: BOL FORGE
.
S TORNTIFICATION: PUND &é—n
NS SAMPLE NG:  POISIgS:
OATE SaMPLEiD o Z9-HOVU-GO0
DATE RECEIMED:  E-DEC-¥
APPRIVED EY: £ Unltk
TESY DETERHINAT ION RESULT URIT
145 Grain Size - Sieve & Hydrometer
€. 1/2 inch 1060 £ Fasses
f. 3/8 inch 96.0 Y Fassed
3. Sleve No. 4 7.6 Z Passed
h. Gieve Np. 19 96.7 Z Passed
I, Sieve Ho. 20 95.2 1 Passed
J. Sleve No. 40 53,7 7 Fassed
k. Sieve No. 60 Q0.3 X Passed
1. Sieve ho. 140 84.3 £ Paswed
3. Sleve No. 200 8C.5 X Passed
ti. Particle Size .08 63.1 £ Passag
0. Particla Size 005 0.3 X Passeqa
5. Particle Size (01 3.4 I Passes
COMMENTS:  REVTSED REPORT,



NUS

LABORATORY ANALYSIS REPORT

REPORT DATE: 01/02/91

NUS SAMPLE NO: FO151864
DATE SAMPLED : 29-NOV-S0
DATE RECEIVED: 05-DEC-80
APPROVED E': R Volk

COMMENTS:

CLIENT NAME: GERAGHTY & MILLER, INC.

ADDRESS: 429 WASHINGTON TRUST BUILDING

HASHINGTON, PA 15301-
ATTENTION: BCB FARGO
cC: :
SAMPLE IDENTIFICATION: POND 4-B

» TEST DETERMINATION

145

Grain Size ~ Sieve & Hydrometer

f.
9.
h.
i.

3/8 inch
Sieve No.
Sieve No.
Sieve No.
Sieve No.
Sieve No.
Sieve No.
Sieve No.

/]
10
20
40
66 .
140
200

Particle Size .019
Particle Size .006
Particle Size .001

Laboratory Services Group NUS CORPORATION
5350 Campbells Run Road P.0. Box 630832

Pittsburgh, PA 15205

Baltimore, MD 21263-083
412-747-2500

NUS CLIENT NO: 0617 0007

VENDOR NO: 05747503
HORK ORDER NO: 55830

RESULT UNIT

100.0 Z Passed
99.6 2 Passed
99.5 2 Passed
98.7 1 Passed
97.5 X Passed
96.7 Z Passed
92.7 Z Passed
88.6 X Passed
€65.0 Z Passed
38.3 Z Passed

3.5 % Passed



INUS

LABORATORY ANALYSIS REPORT

CLIENT NeaME: GERAGHTY & MILLER, INC.
ADDRESS: 429 WASHINGTON TRUST BUILDING
WASHINGTON, Pa 15301-
REPORT DATE: 01/02/91
ATTENTION: BOB FaRGO
CC:
SAPLE IDENTIFICATION: POND 4-C
NUS SAMPLE NO: P0151885
DATE SAMPLED : 20-NOV-90
DATE RECEIVED: 05-DEC-90
APPROVED BY: R Volk
TEST DETERMINATION
145 Grain Size - Sieve & Hydrometer

COMMENTS:

f. 3/8 inch
g. Sieve No.
h. Sieve No.
i. Sieve No.
J. Sieve No.
. Sieve No.
1. Sieve No.
w. Sieve No.

Hy

40
60
140
200

n. Particle Size .020
0. Particle Size .007
p. Particle Size .001

Laboratory Services Group NUS CORPORATION
5350 Campbelis Run Road P.O. Box 630832

Pittsburgh, PA 15205

Baltimore, MD 21263-083:
412-747-2500

NUS CLIENT NO: 0617 0007

VENDOR NO: 05747503
WORK ORDER NO: 55830

RESULT UNIT

100.0 2 Passed
99.9 X Passed
99.7 Z Passed
92.5 Z Passed
88.5 Z Passed
86.7 Z Passed
82.2 Z Passed
79.2 I Passed
53.8 Z Passed
18.2 X Passed

3.6 Z Passed



Laboratory Services Group NUS CORPORATION
5350 Campbells Run Road P.O. Box 630832
1 Pittsburgh, PA 156205 Baltimore, MD 21263-083

CORPORATION 412:747-2500

LABDRATORY ANALYSIS REPORT

CLIENT NAME: GERAGHTY & MILLER, INC. NUS CLIENT NO: 0617 0007
ADDRESS: 429 WASHINGTON TRUST BUILDING
HWASHINGTON, PA 15301~ VENDOR NO: 05747503
REPORY DATE: 01/02/91 HORK ORDER NO: 55830
ATTENTION: BOB FARGC
cC:
SAMPLE IDENTIFICATION: POND 5-4A
NS SAMPLE RO: PO151886
DATE SAMPLED : 29-NOV-Q0Q
DATE RECEIVED: 05-DEC-90
APPROVEL: BY: R Volk
TEST DETERMINATION RESULT UNIT
145 Grain Size - Sieve § Hydrometer
h. Sieve No. 10 100.0 Z Passed
i. Sieve No. 20 59.0 Z Passed
J. Sleve No. 40 44.4 7 Passed
k. Sieve No. 60 38.0 Z Passed
I. Sieve No. 140 31.6 Z Passed
M. Sieve No. 200 29.8 Z Passed
n. Particle Size .021 13.3 X Passed
0. Particle Size .007 4.9 Z Passed
p. Particle Size .001 ) 1.1 Z Passed

COMMENTS:



CLIENT NaME:
ADDRESS:

ATTENTION:
.

IEST

145

COMMENTS:

INUS

LABORATORY ANALYSIS REPORY

GERAGHTY & MILLER. INC.
429 WASHINGTON TRUST BUILDING
KASHINGTON. PA 15301-

805 FARGO

SAMPLE TDENTIFICATION:
NUS SAMPLE NO:
DATE SAHPLED :
UATE RECEIVED:

GPFROVED BY:

DETERMINATION

REPORT DATE: 01/02/9]

POND 5-B
P0151887
29-NOV-90
05-DEC-90
R Volk

Grain Size - Sieve & Hydrometer

g-
h.
i.
J-
k.
1.

Sieve No.
Sieve No.
Sieve No.
Sieve No.
Sieve No.
Sieve No.
Sieve No.

4
10
20
40
60
140
200

Particle Size .023
Particle Size .007
Particle Size .00}

Laboratory Services Group

NUS CORPORATION

6350 Campbells Run Road P.O. Box 630832

Pittsburgh, PA 15205

Baltimore, MD 21263-0832
412-747-2500

NUS CLIENT NO: 0617 0007

VENDOR NO: 05747503
WORK ORDER NO: 55830

RESWT  UNIT

100.0 Z Passed
89.7 Z Passed
98.9 Z Passed
96.9 Z Passed
93.7 Z Passed
77.0 X Passed
63.8 X Passed
17.1 Z Passed

4.6 X Passed
1.5 Z Passed



HINUIS

LGRORATORY &NALYSTS REPURT

CLIENT NAME: GERAGHTY & MILLER. INC.
ADDRESS: 428 WASHINGTON TRUST BUILDING
HASHINGTON, Pa 1530]1-
REFORT DATE: 01/02/9)
ATTENTION: EOB FARGO
CC:
SAMPLE IDENTIFICATION: PONG S5-C
MIS SAMPLE MO: POISIE8S
DATE SAMPLED : 29-NOV-9C
DATE RECEIVED: O0S-DEC-90
APFROVED BY: R Volk
TEST DETERMINATION
145 Grain Size - Steve 3 Hydrometer

COMMENTS:

Sieve No. 140G
Sieve No. 200
. Particle Size .022
0. Particle Size .057
p. Particle Size .01

¢g. Sieve No. 4
h. Sieve No. 10
f. Sieve No. 20
J. Steve No. 40
kK. Sieve No. 60
1.

®.

n

L aboratory Services Group NUS CORPORATION
5350 Campbells Run Road . P.O. Box 630832

Pittsburgh, PA 15205

Baltimore, MD 21263-083
412-747-2500

NUS CLIENT NO: 0617 0007

VENDOR NO: 05747503
WORK ORDER NO: 55830

RESWT  WNITV

100.0 X Passed
83.7 Z Passed
53.7 Z Passed
36.3 Z Passed
27.4 7 Passed
19.6 Z Passed
18.2 ¥ Passed
17.9 X Passed
12.6 7 Passed

3.0 7 Passed



CLIENT NAME:

INUS

Laboratory Services Group

NUS CORPORATION

5350 Campbells Run Road P.0O. Box 630832

Pittsburgh, PA 15205

LABORATORY ANALYSIS REPORY

LERAGHTY 3 MILLER. IHC.

REFORT DATE:

POND 5-D
PQ151889
29-NOV-20
05-DEC-90
R Volk

ADURESS: 429 WASHINGTON TRULY BUILDING
WASHINGTOH, PR 15301~
ATTENTION: BOR FARGO
£C:
SAMPLE TOENTIFILOTION:
NUS SAMPLE NO:
DATE samPLED :
DATE RECEIVED:
APPROVED BY:
TEST DETERMINATION
145

COMMENTS:

Grain Size - Sieve & Hydrometer

f.

=}
. T

PoPAr TH

3/8 inch
Sieve No.
Sieve No.
Sieve No.
Sieve No.
Sieve No.
Sieve No.
Sieve No.

140
200

Particle Size .024
Particle Size .007
Particle Size .001

01/0¢2/91

Baltimore, MD 21263-082
412-747-2500

NUS CLIENT NO: 0617 0007

VENDOR NO: 05747503
WORK ORDER NO: 55830

RESULT UNIT

100.0 X Passed
99.6 Z Passed
97.3 Z Passed
92.6 Z Passed
85.2 £ Passed
74.3 X Passed
44.8 X Passed
29.8 X Passed

2.9 X Passed

0.4 X Passed

0.0 Z Passed



Laboratory Services Group NUS CORPORATIONM
N 6350 Campbells Run Road P.O. Box 630832
Pittsburgh, PA 15205 Baltimore, MD 21263-08:
CORPORATION

412-747-2500

CREORATORY ARALYSIS REPORT

CLIENT Rihe:  GRERACHDY » MILLER, 1. rUS CLIEWS RG: 0837 doa?
ADURESS 220 HASHINGYOR TausT BUILDING
WOATHIKG TG, o 15201~ SENGDR HO: o874702
REPORT DATE:  11/03/610 WORK ORDER NG: 5B3530
GYTENTION: Es Fosnd

SEELE JOENTIFICATION: FOHD 5-E
NUS SeMPLE NO:  POISIBS0
DATE SAMPLED © 26-NOV-1Y
DATE RECEIVED: O5-DEC-30
CFPROVED SY: R Voik

TEST  DETERMINATION RESWT WL
148 Grain Size - Sieve & Hydrometer

g. Siewe Ko. 4 10G.0 X Passed
h. Sieve No. 10 96.9 1 Passed
i, Sieve No. 2C 77.5 X Fassed
J. Sieve No. 4¢ 7.6 ¥ Passed
k. Sieve No. 60 47.G I Passed

. i. Sleve Ro. 140 : 39,1 X Passad
. Sieve NG. 200 2€.2 % Passed
n. Particle Size .02 28.9 X Passed
o, Particle Stze (007 20.7 X Passed
a. Particle Size .00} 7.6 % Passed

COMERTS:  KEVISTD REFORT.



;_.-lL“.’ ‘J:‘/ "N‘ -
CLILKY NaMi:  CFRaGHy & Riifo. s
ADURELS:  GUS WASHILEOTON TRV BT ANG
hLﬁ')t!]"#') (. O 153G

TEST

g g e
RS RTN

SE-006
05188

1

D& E "‘1% T US-RLU-2G
DATE RECEIV 15-DE -9
GOPROVET: BY: F voli

DETEDMINATION

745

COMMENTS:

arain Site — Sleve & Hydrogoeter
275 1nch

172 inch

/8 inch

a. S:eve No. 4

h. Gieve WNo, G

i, Sieve No. 0

3. Sieve twr, 44

¥, Sieve No. 60

1. Zieve No. 40

1. Sleve Noo 206

n. Particie Siza UG5
. rarticle Syze (007

0
0. Kes

[y

Farviclia 5iT

REVISED REPORY.

STE

SYVRETAM

Laboratory Services Group
5350 Campbells Run Road
Pittsburgh, PA 15205

Wiy L0

P O T
WA

NUS CORPORATION
P.0O. Box 630832

Baltimore, MD 21263-082
412-747-2500

v lart e ~
IR T 7 )7

IROEE N

100.9 ¥ Pacsed
92.8 Z Passes
21.6 I Passed
1.8 £ Passec
22.2 % Passed
14.2 2 Fassed
£.4 % Passed
1.7 X Passedy
0.9 2 Passec
0.7 X Pacsec
(.0 7 Passes
3.C & Pessed

re
0.8 T Fsesed



Laboratory Services Group NUS CORPORATION
5350 Campbells Run Road P.0O. Box 630832
1| Pittsburgh, PA 15205 Baltimore, MD 21263-083
CORPORATION

412-747-2500

LABORGTORY ANQLYSIS REPCRT

CLIENT NAME: GERAGHTY & MILLER, INC. NiJS CLIENT NO: 0617 0007
ADDRESS: 429 WASHINGTON TRUSY BUILDING
WESHINGTON, Pa 15301- VENDOR NO: 05747503
REFORT GATE: 01/02/%1 WORK ORDER NO: 955830
ATTENTION: 808 FARGO
cC:
SAMPLE IDENTIFICATION: SB-008
NUS SAMPLE NO: POi51892
DATE SAMPLED : 29-NOV-90
DATE RECEIVED: 05-DEC-90
APPROVED BY: R Volk
TEST DETERMINATION ) RESUWLT UNIT
145 Grain Size - Sieve & Hydroweter
d. 3/4 inch 100.0 Z Passed
e. 1/2 inch 98.1 X Passed
f. 3/8 inch 91.7 2 Passed
g. Sieve No. 4 47.3 X Passed
h. Sieve No. 10 11.5 Z Passed
i. Sieve No. 20 3.0 Z Passed
J. Gieve No. 40 1.1 X Passed
kK. Sieve No. 60 0.6 Z Passed
1. Sieve No. 149 0.4 % Passed
wm. Sieve No. 200 0.3 X Passed
n. Particle Size .023 0.0 Z Passed
6. Particle Size 007 0.0 Z Passed
p. Particle Size .001 0.0 Z Passed

COMMENTS:



L aboratory Services Group NUS CORPORATION
N 5350 Campbells Run Road P.O. Box 630832
[— Pittsburgh, PA 15205 Baltimore, MD 21263-083
CORPORATION

412-747-2500

LABORATORY ANALYSIS REPORT

CLIENT NoME: GERAGHTY & MILLER, INC. NUS CLIENT NO: 0617 0007
ADDRESS: 429 WASHINGIGN TRUST BUILDING
WASHINGTON, PA 15301 - VENDOR NO: 05747503
REFORY DATE:  (1/02/9) WORK ORDER NO: 55830
ATTENTION: BB FARGO
CC:
SAMPLE IDENTIFICATION: SB-01S
NUS SaMPLE NO: PO1S1832
) DATE SOMPLEDY 1 29-NOU-90
DATE RECEIVED: O5-DEC-90
APPROVED EY: f Volk
TEST DETERMINATION RESULT UNIT
145 6rain Size - Sjeve & Hydrometer
d. 3/4 inch 100.0 Z Passed
e. 1/2 inch 93.9 Z Passed
£. 3/8 inch §5.4 X Passed
g. Sieve No. 4 58.9 Z Passed
h. Sieve No. 10 33.7 7 Passed
i. Sieve No. 20 25.4 7 Passed
J. Sieve No. 40 18.1 Z Passed
<. Sieve No. 60 11.5 Z Passed
1. Sieve No. 140 5.7 Z Passed
m. Sieve No. 200 . 4.9 X Passed
n. Particle Size .024 0.8 Z Passed
0. Particle Size .007 0.1 X Passed
p. Particle Size .001 . 0.0 Z Passed

COMMENTS:



Laboratory Services Group NUS CORPORATION
5350 Campbells Run Road P.0. Box 630832
s . pittsburgh, PA 152056 Baltimore, MD 21263-083
CORPORATION

412-747-2500

1.
L ABORATORY ANALYSIS REPORT
CLIENY NAME: GERAGHTY & MILLER. INC, NUS CLIENT NO: 0617 0007
ADDRESS: 429 WASHINGTON TRUST BUILDING
SHINGTON, P 18301~ VENDOR NO: 05747503
REPGRT CATE:  u1/02/21 HORK ORDER NO: 5563G
ATTENTION: B0E FLRi0
CC:
SAMPLE TDENTIFICATION: SB-01E
HUS SAMPLE NC: PO15S1694
DATE SAMFLED : 25-NQV-90
DATE RECEIVED: 05-DEC-90
APPROVED BY: R Volk
TEST DETERMINATION . RESULT UNIT
145 Grain Size - Sieve § Hydrometer
d. 3/4 inch 100.0 Z Passed
e. 1/2 inch 99.2 X Passed
f. 3/8 inch 95.3 X Passed
g. Sieve No. 4 80.3 X Passed
n. Sieve No. 10 43.3 % Passed
i. Sieve No. 20 24.8 Z Passed
J.- Sieve No. 40 12.9 Z Passed
k. Sieve No. 60 7.4 Z Passed
1. Sieve No. 140 3.3 Z Passed
oM. Sieve No. 200 2.4 7 Passed
n. Particle Size .024 0.2 X Passed
0. Particle Size .007 0.0 Z Passed
p. Particle Size .001 0.0 Z Passed

COMMENTS:
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Boring/Test Pit No. Sample No. Calculated By oo L

Sample Depth Sample Type CheckedBy &%

Sample Description
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Sample Preparation Method

GRAIN SIZE ANALYSIS - COHESIVE MATERIAL
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Laboratory No. ﬁ/gl ¥50O Sheet
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Sample Description
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Sample Preparation Method

GRAIN SIZE ANALYSIS - COHESIVE MATERIAL

PERCENT RETAINED B8Y WEIGHT
o ¢ & 8 S @ ¢ =& g 3

100
Q00

(-]
4 §
J O
<
4
<<
@
(Y]
@ 5
F 7 1°
[-4
: 3
x P
3
[ 4
[ 7]
T e o= -
7] . - -
L1 <
§ ot s
2 4 u
Y
g ° £
n® & o&
w2 =
-
3z
g »
| ]
w3 -
o o4
a—8 Q
o
Hhe
s S-
38<
O .
— g
g ¢ 2 ® 8 8 ¢ 8 =& @ o°
IHOIIM A8 ¥INA INIDNI  9nc QO




of

Date Q(qz Zo
Date
Date &I»~Y/
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HNIUS
11 CORPORATION
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Laboratory No. lﬁ/S/ gi > Sheet of

HNUS
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Sample Preparation Method
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SUMMARY OF CLP DATA VALIDATION

ORMET CORPORATION
HANNIBAL, OHIO

Summary of CLP Data Validation for the Phase I RI

Summary of CLP Data Validation for the Phase II RI



APPENDIX Q-1

SUMMARY OF CLP DATA VALIDATION FOR THE PHASE I RI



Memorandum

TO: John Reggi / Ormet DATE: May 25, 1989
FROM: Bob Fargo / Geraghty & Miller, Inc.
SUBJECT: °*J and *UJ Flagging of Phase I RI Data

At the April 26 meeting in Columbus, Ohio with USEPA and OEPA, JoAnn Duchene of Life
Systems, USEPA's Endangerment Assessment contractor, requested an explanation of the J and UJ
qualifiers that were attached to some of the Phase I RI analytical results. During the Phase I RI,
analytical data generated using USEPA Contract Laboratory Program protocols were validated by
Geraghty & Miller using the "Laboratory Data Validation Functional Guidelines for Evaluating
Inorganic Analyses" and "Laboratory Data Validation Functional Guidelines for Evaluating Organics

Analyses" dated May 28, 1985.

These Functional Guidelines define the J qualifier as representing a detected value that is
considered an estimated quantity. A J qualifier is assigned when any one or more of several quality
control criteria are not met. According to the guidelines, a UJ qualifier is assigned when a given
parameter is analyzed for and not detected, but the quantitation limit is considered estimated,
because one or more quality control criteria were not met. Attachment A to this memo provides a
summary of the various criteria that may result in J or UJ qualifiers being attached to a particular
analytical result in accordance with the Functional Guidelines. It should be noted that the J and UJ
qualifiers do not signif'y that the associated data are rejected. Data that are deemed unusable because |
the analysis failed certain QA /QC criteria, indicating that the compound may or may not be present,
are flagged with an R. A summary of the criteria for each J and UJ qualifier assigned to the Phase

I data is provided as Attachment B.

Ms. Duchene also requested an explanation for the R qualifiers that were assigned to the

analytical results for sample CRA-B1-C, which is a carbon sample from the carbon runoff and



deposition area. A review of the validation notes for that sample indicates that the R qualifier was
assigned only to the results for those semi-volatile organic compounds that were below the respective
detection limit. This is because the surrogate recoveries for these data were out of specification for
three of the six surrogate spikes and one of the three surrogates out of specification exhibited a
recovery of less than 10%. According to the Functional Guidelines, when a surrogate recovery is less
than 10%, any associated positive sample results (i.e., a value above the detection limit) should be
considered estimated and qualified with a J. Any associated sample results that are below the
detection limit should be regarded as unusable and flagged with an R, which was the case with the

semi-volatiles for sample CRA-B1-C.

I hope that the information contained in this transmittal is sufficient to resolve this issue.

If there are any further questions regarding this matter, please contact me.
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ATTACHMENT A

LABORATORY DATA VALIDATION FUNCTIONAL GUIDELINES FOR
EVALUATING ORGANICS ANALYSES

VOLATILES/SEMIVOLATILES

One or More of the Following Criteria May Result in Data Being Flagged with a J OR Ul

Sample holding times exceeded,

GC/MS tuning and performance criteria are not met, yet results fall within +25% of these
criteria;

RREF (average relative response factor) <0.05 durmg initial instrument calibration for one
or more of the TCL compounds;

o positive results for TCL compounds having an RRF <0.05 are flagged J

% RSD (relative standard deviation) >30% during initial instrument calibration for one or
more of the TCL compounds;

o  positive results for TCL compounds showing a RSD > 30% are flagged J

%D (difference) >25% between initial and continuing calibration for one or more of the
TCL compounds;

o  positive results for TCL compounds showing a D >25% are flagged J

RRF <0.05 during continuing instrument calibration for one or more of the TCL
compounds;

surrogate spike recoveries out of specification; and/or

o  if (2) surrogates in a semivolative fraction are out of specification, but
show recoveries >10%, results for that sample are flagged J, UJ

o  if (1) surrogate in a volative fraction is out of specification, but shows
a recovery >10%, results for that sample are flagged J, UJ.

o if anysurrogate in a fraction shows <10% recovery, positive results for
that fraction are flagged J

IS (internal standards) performance criteria are not met.

PESTICIDES/PCBs

One or More of the Following Criteria May Result in Data Being Flagged with a J OR U1J:

Sample holding times exceeded;

DDT breakdown >20%;

o  positive DDT results are flagged J
endrin breakdown >20%;

° positive endrin results are flagged J

1



DBC retention time shift criteria are not met;

Initial calibration linearity criteria are not met;

o positive pesticide results are flagged J

Continuing calibration % Difference criteria are not met; and/or
o  positive pesticide results are flagged J

Pesticide surrogate recovery criteria are not met.

CLP INORGANIC COMPOUNDS

One or More of the Following Criteria May Result in Data Being Flagged with a J OR U1J:

Sample hofding times exceeded;
Calibration correlation coefficient <0.995;
Mid-range CN standard not distilled;

o  associated CN results are flagged J

ICV (initial calibration verification) % recovery criteria are not met, yet results meet
suggested expanded criteria;

CCYV (continuing calibration verification) % recovery criteria are not met, yet results meet
suggested expanded criteria;

ICP ICS (interference check sample) % recovery criteria are not met, yet results meet
expanded criteria;

o  associated ICP results flagged J, UJ

Aqueous LCS (laboratory control sample) % recovery criteria are not met, yet results meet
expanded criteria;

_Solid LCS % recovery criteria are not met, yet results meet expanded criteria;
RPD (relative percent difference) criteria are not met for duplicate analyses;
Matrix spike recovery criteria are not met, yet results meet expanded criteria;
FAA (furnace atomic absorption) duplicate injection %RSD criteria are not met;
FAA post digestion spike recovery criteria are not met;

For FAA samples requiring MSA (method of standard additions); and/or

o if MSA has not been done, associated data is flagged J

o if samples were not spiked at appropriate levels, associated data is
flagged J

o if MSA correlation coefficient is <0.995, associated data is flagged J

ICP serial dilution criteria are not met.



ATTACHMENT B

CLP LABORATORY DATA VALIDATION FOR GROUND-WATER SAMPLES
ORMET CORPORATION - HANNIBAL, OHIO

REASONS FOR FLAGGING VOC LABORATORY DATA AS ESTIMATED (ie. J, UJ)

Sample Holding Instrument Initial Continuing Surrogate Internal Standards
Number Time Performance Calibration Calibration Recovery Performance
KW-2 X X
MW-5 X X
MW-8 X X
MW-11 x X
MW-12 X X
MW-13 x X
MW-14 X X
MW-15 X X
MW-16 X b
HW-17 x X
MW-18 X X
MW-19 X x
MW-28 X X
MW-29S x b
MW-29D X x
Mw-30 X X
MW-31 X X
MW-32 x X
MW-33S x X
MW-33D x X
MW~34S X X
MwW-34D x x
MW-35 X x
MW-36 x X
Mw-37 X x
MW-39S x X
MW-39D X X
MW-40S X X
MW-40D X x
MW-42S X X
MW-420 X X
MW-43S X X
MW-430 b'e X
Mw-44S X X
MW-440 X X
MW-45 X X
MW-48 x X
MW-49 X X
MW-50 X X
SEEP 1 X X
SEEP 2 X X
SEEP 3 X X
CONDUIT X X
REC AREA X X



CLP LABORATORY DATA VALIDATION FOR GROUND-WATER SAMPLES
ORMET CORPORATION - HANNIBAL, OHIO

REASONS FOR FLAGGING SEMI-VOLATILE LABORATORY DATA AS ESTIMATED (ie. J, UJ)

Sample Holding Instrument Initial Continuing Surrogate Internal Standards
Number Time Performance Calibration Calibration Recovery Performance
MW-2 X X
HW-5 X
MW-8
MW-11
Mw-12 x x
MW-12 RE X X X
MW-13 X X
MW-14
MW-15 x X
MW-16 X
MW-17 X
Mu-17 RE X x X
MW-18 . x X : X
MW-19
v .28 x x
8 RE x

hw<29S X
MW-29S RE
MW-29D x X
MW-290 RE
MW-30 X x
MW-30 RE X
MW-31 X x
MW-32 DL x
MW-33S
MW-33D X
MW-33D RE b'S X X x
M X X X x
* RE x x X

’ x x X
MW-34D RE x x
MW-35 X x x
MW-3S RE x X X
MW-36 X X X
MW-36 RE X x X X
MW-37 X x
t "9s x
t 30 X
MJ-40S x
MW-40S RE
MW-40D x
MM-40D RE
MW-42S
MW-420 x x
MW-43S X
MW-43S RE x x x x
MW-43D X
MW-43D RE x x x
MW-44S X
MW-44S RE X
MW-44D X
MW-44D RE
MW-45
MW-48
MW-49 x X X
MW-49 RE x X X X X
MV-50 X X X X
SEEP 1 X x X X
SEEP 1 RE X X
SF M X x
' 3 X X

IT X
koo AREA - X X



CLP LABORATORY DATA VALIDATION FOR GROUND-WATER SAMPLES
ORMET CORPORATION ~ HANNIBAL, OHIO

REASONS FOR FLAGGING PESTICIDE/PCB LABORATORY DATA AS ESTIMATED (ie. J, UJ)

Sample Holding Instrument Initial Surrogate
Number Time Performance Calibration Recovery

MW-8
MW-11
MwW-12
MW-13
MW-14
MW-15
MW-16 X
MW-17

MW-18 x
MW-19

MW-28

MW-295

MW-290

MW-30

Hw-31

MW-32

MW-33S

MW-33D

MW-345
MW-34D
MW-35
MW-36
MW-37 x
MW-395
MW-33D
MW-40S
MW-40D
MW-425

MW-420
MW-43S
MW-43D
MW-44S
MW-44D
MW-45
MW-48
MW-49 X
MW-50

SEEP 1
SEEP 2
SEEP 3
CONDUIT
REC AREA




CLP LABORATORY DATA VALIDATION FOR GROUND-WATER SAMPLES
ORMET CORPORATION - HANNIBAL, OHIOQ

Sample Holding Initial Continuing 1cP LCS Duplicate Spike Serial FAA FAA FAA
Number Time Calibration Calibration ICS %RPD %R Dilution Duplicate Spike MSA

] )
= O OONDNHEWN -

o

K
»x %

x
XX M X MMM XX

X X X X X

]
bt et
x

ETET ETETIFREEE

]
—
w

FFE.
Bo

MW-20

1
[
[-;]
MM KKK XK MK XX

’ K KX XX

MW-21S
MW-210
MW-225
MJ-220
MW-230
MW-240
My ~5

v D

MM KM X XK X KX
X X X XX X XXX

Mw-29S x
MW-290
MW-30 X
MW-31 x
MW-32
w"y-335

330
-34S
MW-340
MW-35

g

® M KM KX XK XX

X X ¥ X X X

MW-36

MW-37

MW-38

MW-39S
MW-39D
MW-40S
MW-400
MW-42S
MW-420
MW-43S

»x X X

N XM XX XX
H X MK KKK X XX

MJ-43D

MW-44S x
MW-440 X
MW-45

MW-46

MW-47

MW-48

Mw-49

MW-50

® %X X

®K oMK KX KX X X
X X X X X X



CLP LABORATORY DATA VALIDATION FOR DISPOSAL POND SOLIDS SAMPLES
ORMET CORPORATION - HANNIBAL, OHIO

REASONS FOR FLAGGING VOC LABORATORY DATA AS ESTIMATED (ie. J, WJ])

Sample Holding Instrument Initial Continuing Surrogate Internal Standards
Number Time Performance Calibration Calibration Recovery Performance

XXX XXX
X K XK X
XXX XX

x X X
x X X

S
]
1
e A P S - Y
=
X X X X X » X X
x X

X X X X
x

Fe
x
O ®ARMO AnO SONO
=z
=T =
m

SA-5-8
5A-10-13
SA-15-18
SA-INT
SA-INT RE

58-0-1
58-5-8
58-10-13
58-10-13 RE

X XX XXX
XXX X x
x X x X

MMM XK XXX X
MM XK X XXX

x X

]

[

(=]

t

[N

w

-]

m
L B 8 B I I 3 3 4
XX X XK XK XX
XXM XXX XX

§C-25-INT RE .

50-0-1
SD-0-1 RE
50-5-8
S0-10-INT
5D-10-INT RE

SE-0-1
SE-5-8
5€-10-13
SE-10-13 RE
5€-15-18
SE-15-18 RE
SE-20-23
SE-20-23 RE
SE-INT
SE-INT RE

6A-0-1
6A-1-4
6A-1-4 RE
6A-4-7
6A-4-7 RE
6A-6-9
6B-5-8
68-20-23 N
68-20-23 RE
6£-10-13
6E-10-13 RE

X XK XK XK
X X X X
*x x x

XM R M KM KK KK
X X X X X X

MOX KK KM XX

x

MM M M X X MK KX K
XM M XK XX MM XK XK K



CLP LABORATORY DATA VALIDATION FOR DISPOSAL POND SOLIDS SAMPLES
ORMET CORPORATION - HANNIBAL, OHIO

Sample Holding Instrument Initial Continuing Surrogate Internal Standards
Number Time Performance Calibration Calibration Recovery Performance
1A-0-1 X x
1A-0-1 RE X X X
1A-1-4 X

1A-4-INT X

2A-0-1 X

2A-1-3 X

2A-3-INT X

3A-0-1 x x
3A-2-5 X

3A-6-9 X

3A-10-INT X

4A-0-1

4A-1-4 X

4A-4-INT X

4B-0-1 X

48-1-4 X

48-4-7 x

48-8-INT X

5A-0-1 x x X
5A-5-8 X

5A-10-13 x x
S5A-15-18 x

SA-INT X X
SA-INT RE x X X
58-0-1 X

56-5-8 X

58-10-13 x

58-15-18 x

SB-INT x

5C-0-1 x

5C-5-8 X

5C-10-13 x

5C-15-18 x

5C-25-INT x x
5C-25-INT RE x

S0-0-1 X
50-0-1 RE X x x
50-5-8 X

50-10-INT x

SE-0-1 X

S5E-5-8 X

5£-10-13 X

5E-15-18 X

5e-20-23 X

SE-INT X

X X X X X XX



CLP LABORATORY DATA VALIDATION FOR DISPOSAL POND SOLIDS SAMPLES
ORMET CORPORATION - HANNIBAL, OHIO

REASONS FOR FLAGGING PCB LABORATORY DATA AS ESTIMATED {ie. J, UJ)

Sample Holding Instrument Initial Surrogate
Number Time Performance Calibration Recovery

1A-4-INT

2A-0-1
2A-1-3 X
2A-3-INT

3A-0-1
3A-2-5
3A-6-9
3A-10-INT

58-0-1
58-5-8
58-10-13 X
58-15-18 X
58-INT

5C-0-1

5C-5-8

5C-10-13 X
5C-15-18 x
5C-25-INT

50-0-1
50-5-8
5D-10-INT

5£-0-1
S5E-5-8
SE-10-13
5€-15-18
5€-20-23
SE-INT

6A-0-1
6A-1-4
6A-4-7
6A-6-9
68-5-8
6B8-20-23
6€-10-13



Holding
Time

CLP LABORATORY DATA VALIDATION FOR DISPOSAL POND SOLIDS SAMPLES
ORMET CORPORATION - HANNIBAL, OHIO

REASONS FOR FLAGGING INORGANIC LABORATORY DATA AS ESTIMATED {ie. J, UJ)

Initial Continuing
Calibration Calibration

2A-0-1
2A-1-3
2A-3-INT -

3A-0-1
3A-2-5
3A-6-9
3A-10-INT

48-0-1
-4
\4'4-INT

4B-0-1
4B-1-4
4B-4-7
4B-8-INT

5A-0-1
SA-5-8
5A-10-13
5A-15-18
SA-INT
sl"

- .v-13
58-15-18
SB-INT

5C-0-1
5C-5-8
5C-10-13
£ 16-18
>-INT
50-0-1
50-5-8
50-10-INT

SE-0-1
SE-5-8
SE-10-13
SE-15-18
SE-20-23
SE-INT

Icp
I1CS

LCS

Ouplicate
%RPD

® X XXX X X X X X » X X XX X X X ® X X X X X X X X X X X X X X b S 2

x

Spike
%R

x

X X X ®x X X X ® X X X XX X XX x

X XXX XX

XXX X X

Serial
Dilution

M X X X

X X X X X X X X X X X X

x X X X X

X X X X X

FAA
Duplicate

FAA
Spike




CLP LABORATORY DATA VALIDATION FOR CARBON RUNOFF AREA SAMPLES
ORMET CORPORATION - HANNIBAL, OHIO

REASONS FOR FLAGGING VOC LABORATORY DATA AS ESTIMATED (ie. J, UJ)

e . I N I I N T T T T 0 T T e P Ul U Vi ) S A Ui R U UG P iy

mple Holding Instrument Initial Continuing - Surrogate Internal Standards
imber Time Performance Calibration Calibration Recovery Performance
A-Al1-C X X X
A-Al1-C RE X X X
A-A1-S X X

A-A2-C X X X
A-A2-C RE X X X
A-A2-S X X

A-B1-C X X X
A-B1-C RE X X X
A-B1-S X X

A-B2-C X X

A-B2-S X X

A-C1-C X X X
A-C1-C RE X X X
RA-C1-S X X

RA-C2-C X X X
RA-C2-C RE X X X
RA-C2-S X X

RA-D1-C X X X
RA-D1-C RE X X X
A-D2-S X X

g L R L o N N N N I T T S e i e e T i T T N R R I N N




CLP LABORATORY DATA VALIDATION FOR CARBON RUNOFF AREA SAMPLES
ORMET CORPORATION - HANNIBAL, OHIO

REASONS FOR FLAGGING SEMI-VOLATILE LABORATORY DATA AS ESTIMATED (ie. J, UJ)

-----------------------------------------------------------------------------------------------------------------------------

ample Holding Instrument Initial Continuing : Surrogate Internal Standards
umber Time Performance Calibration Calibration Recovery Performance

T T T T I T T T T T T T O I A ANy Uy SV G UL U I U

RE

RE

RE

S S U . L T T T T e I T I e e R T N R R R I I R i I I S A N




CLP LABORATORY DATA VALIDATION FOR CARBON RUNOFF AREA SAMPLES
ORMET CORPORATION - HANNIBAL, OHIO

REASONS FOR FLAGGING INORGANIC LABORATORY DATA AS ESTIMATED (ie. J, UJ)

P L I I R e N e L I N N ke R T I I N kL I N R N e e T T T T R T A oAy s VA P RS s Ul P g Uiy

ample ' Holding Initial Continuing ICP LCS Duplicate Spike Serial FAA FAA FAA
umber Time Calibration Calibration ICS %RPD %R Dilutio Duplicate Spike MSA

P T I T T R I i L N I T O T T T T T T T L T T N iyt gy iU NNy Sy S Uiy I VA VRN U R

X X X X

X X X X

T T T R . L . I I I I e T e T B R i RTINS R I I



CLP LABORATORY DATA VALIDATION FOR SELECTED POTLINER AREA SOIL SAMPLES
ORMET CORPORATION - HANNIBAL, OHIO

Reasons for Flagging VOC Laboratory Data as Estimated (ie. J, UJ)

Sample
Number

Holding Instrument

Time

Initial

Continuing

Surrogate

Performance Calibration Calibration Recovery

$8-006-0-2
SB-006-2-4
$B-006-4-6
SB-006-6-8
$B-006-8-10

$8-008-0-2
$B-008-2-4
SB-008-4-6
SB-008-6-8
SB-008-8-10

$B-015-0-2
$B-015-2-4
$8-015-4-6
$8-015-6-8
$8-015-8-10

58-016-0-2
$B-016-2-4
$8-016-4-6
$8-016-6-8
$B-016-8-10

X X X x X

x

X X x X

*®

X x

x x

x

X X X X

X X X

x X

Internal Standards

Performance




CLP LABORATORY DATA VALIDATION FOR SELECTED POTLINER AREA SOIL SAMPLES
ORMET CORPORATION - HANNIBAL, OHIO

Reasons for Flagging Semi-Volatile Laboratory Data as Estimated (ie. J, UJ)

Sample
Number

Holding Instrumenf

Time

Performance Calibration Calibration Recovery

Initial

$B-006-0-2
$S8-006-2-4
$B-006-4-6
$8-006-6-8
$8-006-8-10

$B-008-0-2
$8-008-2-4
$B-008-4-6
$8-008-6-8
$8-008-8~10

$SB-015-0-2
$8-015-2-4
$B-015-4-6
$B-015-6-8
SB-015-8-10

$8-016-0-2
$8-016-2-4
$8-016-4-6
$B-016-6-8
$8-016-8-10

x

X > X

Continuing

Performance

Surrogate Internal Standards

*

X X X




CLP LABORATORY DATA VALIDATION FOR SELECTED POTLINER AREA SOIL SAMPLES
ORMET CORPORATION - HANNIBAL, OHIO

REASONS FOR FLAGGING INORGANIC LABORATORY DATA AS ESTIMATED (ie. J. UJ)

Sample Holding Initial Continuing Ice Lcs Duplicate Spike Serial FAA FAA FAA
Number Time Calibration Calibration ICS %RPO *R Dilution Duplicate Spike MSA
$8-006-0-2 x X
-006-2-4 x x
SB-006-4-6 x x
S8-006-6-8 X x
$8-006-8-10 X X
$8-008-0-2 X x X
$B8-008-2-4 x x
< J-4-6 X X x
- :08-6-8 x X
$8-008-8-10 x x
$8-015-0-2 x x
015-2-4 x x
SB-015-4-6 x x
$B-015-6-8 X x
$B-015-8-10 x x
$8-016-0-2 x x
SB-016-2-4 x x
SB-016-4-6 X X
SB-016-6-8 x x

$B8-016-8-10 X x




CLP LABORATORY DATA VALIDATION FOR RIVER SEDIMENT SAMPLES
ORMET CORPORATION - HANNIBAL, OHIO

REASONS FOR FLAGGING INORGANIC LABORATORY DATA AS ESTIMATED (ie. J, UJ)

Sample Initial Continuing Icp LCS Duplicate Spike Serial FAA FAA FAA
Number Calibration Calibration ICS %RPD *R Dilution Duplicate Spike MSA
RS-1 X X X
RS-2 X X x
°-3 x X X
*35-4 X b X
RS-5 X X X
RS-6 X X X
RS-7




CLP LABORATORY DATA VALIDATION FOR RIVER SEDIMENT SOLIDS SAMPLES
ORMET CORPORATION - HANNIBAL, OHIO

REASONS FOR FLAGGING SEMI-VOLATILE LABORATORY DATA AS ESTIMATED (ie. J, UJ)

oL

Holding Instrument Initial Continuing Surrogate Internal Standards

Time Performance Calibration Calibration Recovery Performance




CLP LABORATORY DATA VALIDATION FOR RIVER SEDIMENT SAMPLES
ORMET CORPORATION - HANNIBAL, OHIO

REASONS FOR FLAGGING VOC LABORATORY DATA AS ESTIMATED (ie. J, W)

Sample Holding Instrument Initial Continuing Surrogate Internal Standards
Number Time Performance Calibration Calibration Recovery Performance
RS-1 X x

RS-2 X X

RS-3 x X

RS-4 X x

RS-5 x x

RS-6 X X

RS-7 x X




APPENDIX Q-2

SUMMARY OF CLP DATA VALIDATION FOR THE PHASE II RI



MEMORANDUM

TO: John Reggi - Ormet DATE: August 20, 1990
FROM: Bob Fargo - Geraghty & Miller, inc.

SUBJECT: Data Validation Summary for Phase II RI Data

During the Phase II RI, analytical data generated using USEPA Contract Laboratory Program
protocols were validated by Geraghty & Miller using "Laboratory Data Validation Functional Guidelines for
Evaluating Organic Anal'yses" dated February, 1988 and "Laboratory Data Validation Function Guidelines
for Evaluating Inorganic Analyses" dated July 1, 1988.

These Functional Guidelines define the "J* qualifier as representing a detected value that is
considered an estimated quantity. A *J" qualifier is assigned when any one or more of several quality control
criteria are not met. According to the guidelines, a "UJ" qualifier is assigned when a given parameters is
analysed for and not detected, but the quantitation limit is considered estimated, because one or more quality

:ontrol criteria were not met. Data flagged with a "B" qualifier states that the analyte was present above
"reporting detection limits within laboratory blanks. Attachment A to this memo provides a summary of the
various criteria that may result in J, UJ or B qualifiers being attached to a particular analytical result in
accordance with the Functional Guidelines. It should be noted that the J, UJ and B qualifiers do not signify
that the associated data were rejected. Data that are deemed unusable because the analysis failed certain
QA/QC criteria, indicating that the compound may or may not be present, are flagged with an "R". A

summary of the criteria for each J, UJ and B qualifier assigned to the Phase Il data is provided at Attachment
B.



ATTACHMENT A
LABORATORY DATA VALIDATION FUNCTIONAL GUIDELINES FOR
EVALUATING ORGANICS ANALYSES

YOLATILES/SEMIVOLATILES

One or More of the Following Criteria May Result in Data Being Flagged with a J OR UlJ:
. Sample holding times exceeded;

«  GC/MS tuning and performance criteria are not met, yet results fall within +25% of these
criteria;

. RRF (average relative response factor) <0.05 during initial instrument calibration for one
or more of the TCL compounds;

O  positive results for TCL compounds having an RRF <0.05 are flagged J

. % RSD (relative standard deviation) >30% during initial instrument calibration for one or
more of the TCL compounds;

0  positive results for TCL compounds showing a RSD > 30% are flagged J

. %D (difference) >25% between initial and continuing calibration for one or more of the
TCL compounds; :

0 positive results for TCL compounds showing a D >25% are flagged J

. RRF <0.05 during continuing instrument calibration for one or more of the TCL
compounds;

. surrogate spike recoveries out of specification; and/or

©  if (2) surrogates in a semivolative fraction are out of specification, but
show recoveries >10%, results for that sample are flagged J, UJ

o0  if (1) surrogate in a volative fraction is out of specification, but shows
a recovery >10%, results for that sample are flagged J, UJ.

o if any surrogate in a fraction shows <10% recovery, positive results for
that fraction are flagged J

. IS (internal standards) performance criteria are not met.

]

If an analyte is detected in one or more of the associated laboratory blanks, the reported result for
that analyte may be flagged with a B.

PESTICIDES/PCBs
One or More of the Following Criteria May Result in Data Being Flagged with a J OR UlJ:

. Sample holding times exceeded;



DDT breakdown >20%;

o  positive DDT results are flagged J

endrin breakdown >20%;

O  positive endrin results are flagged J

DBC retention time shift criteria are not met;

Initial calibration linearity criteria are not met;

O  positive pesticide results are flagged J

Continuing calibration % Difference criteria are not met; and/or
O  positive pesticide results are flagged J

Pesticide surrogate recovery criteria are not met.

If an analyte is detected in one or more of the associated laboratory blanks, the reported result for
that analyte may be flagged with a B.

CLP INORGANIC COMPOUNDS

One or More of the Following Criteria May Result in Data Being Flagged with a J OR UlJ:

*

Sample holding times exceeded;
Calibration correlation coefficient <0.995;
Mid-range CN standard not distilled;

O associated CN results are flagged J

ICV (initial calibration verification) % recovery criteria are not met, yet results meet
suggested expanded criteria;

CCYV (continuing calibration verification) % recovery criteria are not met, yet results meet
suggested expanded criteria;

ICP ICS (interference check sample) % recovery criteria are not met, yet results meet
expanded criteria;

o  associated ICP results flagged J, UJ

Aqueous LCS (laboratory control sample) % recovery criteria are not met, yet results meet
expanded criteria;

Solid LCS % recovery criteria are not met, yet results meet expanded criteria;

RPD (relative percent difference) criteria are not met for duplicate analyses;

‘Matrix spike recovery criteria are not met, yet results meet expanded criteria;

FAA (furnace atomic absorption) duplicate injection %RSD criteria are not met;



. FAA post digestion spike recovery criteria are not met;
. For FAA samples requiring MSA (method of standard additions); and/or
o if MSA has not been done, associated data is flagged J

o if samples were not spiked at appropriate levels, associated data is
flagged J

o if MSA correlation coefficient is <0.995, associated data is flagged J
. ICP serial dilution criteria are not met.

If an analyte is detected in one or more of the associated laboratory blanks, the reported result for
that analyte may be flagged with a B.



ATTACHMENT B
PHASE Il CLP LABORATORY DATA VALIDATION SUMMARY FOR SURFACE-WATER SAMPLES
ORMET CORPORATION - HANNIBAL, OHIO

CRITERIA FOR FLAGGING INORGANIC CLP LABORATORY DATA

LA X X
sW-lF X

SW-1 (Dup.) X X
SW-IF (Dup.) X X
SW4 X X
i X X
SW-5 X X
SW-SF X

sSW-9 X X
SWF X X
SW-12 X X
SW-12F X X

F - filtered samples



PHASE 11 CLP LABORATORY DATA VALIDATION SUMMARY FOR SURFACE-WATER SAMPLES
ORMET CORPORATION - HANNIBAL, OHIO

CRITERIA FOR FLAGGING VOC LABORATORY DATA

SW-1 ' X X X
SW-1 (Dup.) X X X
swW4 X X X
SW-5 X X X
SW-9 X X X

SW-12 X X X



PHASE II CLP LABORATORY DATA VALIDATION SUMMARY FOR SURFACE-WATER SAMPLES
ORMET CORPORATION - HANNIBAL, OHIO

CRITERIA FOR FLAGGING CLP CYANIDE DATA

SW-1
SW-1 (Dup.)
SwW4
SW-5 Data met all QA/QC criteria specified in the Functional Guidelines;
therefore, no qualifiers have been assigned to these data.
SW-9

SW-12



PHASE Il CLP LABORATORY DATA VALIDATION SUMMARY FOR SURFACE-WATER SAMPLES
ORMET CORPORATION - HANNIBAL, OHIO

CRITERIA FOR FLAGGING SEMI-VOLATILE LABORATORY DATA

SW-1 : X
SW-1 (Dup.) X
SW-4 X
SW-5 X
SW-9 X

SW-12 X



PHASE IT CLP LABORATORY DATA VALIDATION SUMMARY FOR SURFACE-WATER SAMPLES
ORMET CORPORATION - HANNIBAL, OHIO

CRITERIA FOR FLAGGING PESTICIDE/PCB LABORATORY DATA

SW-1

SW-1 (Dup.)

Sw4

SW-5 Data met all QA/QC criteria specified in the Functional Guidelines;
therefore, no qualifiers have been assigned to these data.

SW-9

SwW-12



PHASE Il CLP LABORATORY DATA VALIDATION SUMMARY FOR SEEP SAMPLES
ORMET CORPORATION - HANNIBAL, OHIO

CRITERIA FOR FLAGGING INORGANIC CLP LABORATORY DATA

Seep 1 ’ X X
_ Secp2 X X X
Seep 2 (Dup.) X X
Seep 3 X X
Seep 4 X X
5 X ' X

Seep 6 X X X



PHASE II CLP LABORATORY DATA VALIDATION SUMMARY FOR SEEP SAMPLES
ORMET CORPORATION - HANNIBAL, OHIO

CRIETERIA FOR FLAGGING CLP CYANIDE DATA

Seep 1
Seep 2
Seep 2 (Dup.)
Seep 3
Seep 4 Data met all QA/QC criteria specified in the Functional Guidelines;
therefore, no qualifiers have been assigned to these data.

Seep 5

Seep 6



PHASE II CLP LABORATORY DATA VALIDATION SUMMARY FOR SEEP SAMPLES
ORMET CORPORATION - HANNIBAL, OHIO

CRITERIA FOR FLAGGING VOC LABORATORY DATA

Seep 1 ’ X

Seep 2 X X
Seep 2 (Dup.) X X

Seep 3 X

Seep 4 X

Secp S X X

Seep 6 X X



PHASE II CLP LABORATORY DATA VALIDATION SUMMARY FOR SEEP SAMPLES
ORMET CORPORATION - HANNIBAL, OHIO

CRITERIA FOR FLAGGING SEMI-VOLATILE LABORATORY DATA

Seep 1 ) X
Seep 2 X
Seep 2 (Dup.) X
Seep 3 X
Seep 4 X
Seep S X

Secp 6 X



PHASE II CLP LABORATORY DATA VALIDATION SUMMARY FOR SEEP SAMPLES
ORMET CORPORATION - HANNIBAL, OHIO

CRITERIA FOR FLAGGING PESTICIDE/PCB LABORATORY DATA

Seep 1
Secp 2
ecp 2 (Dup.)
Secp 3
Data met all QA/QC criteria specified in the Functional Guidelines;
Secp 4 therefore, no qualifiers have been assigned to these data.

Secp 5

Scep 6



PHASE II CLP LABORATORY DATA VALIDATION SUMMARY FOR CONSTRUCTION MATERIAL SCRAP DUMP SAMPLES
ORMET CORPORATION - HANNIBAL, OHIO

CRITERIA FOR FLAGGING INORGANIC CLP LABORATORY DATA

CMSD-1 Xs X X X

X
CMSD-2 X* ) X X X X
CMSD-3 Xe X X X e

CMSD-3 (Dup)  X* X X X X
CMSD~4 Xe X X X X

* - Refers to Cyanide parameter oaly



PHASE Il CLP LABORATORY DATA VALIDATION SUMMARY FOR CONSTRUCTION MATERIAL SCRAP DUMP SAMPLES
ORMET CORPORATION - HANNIBAL, OHIO

CRITERIA FOR FLAGGING VOC LABORATORY DATA

CMSD-1 : X C X X
CMSD-2 X X X
CMSD-3 X X X
CMSD-3 (Dup.) X X X

CMSD4 X X X



PHASE 11 CLP LABORATORY DATA VALIDATION SUMMARY FOR CONSTRUCTION MATERIAL SCRAP DUMP SAMPLES
ORMET CORPORATION - HANNIBAL, OHIO

CRITERIA FOR FLAGGING SEMI-VOLATILE LABORATORY DATA

CMSD-1 ’ X X
CMSD-2 X X
CMSD-3 X X
CMSD-3 (Dup.) X X

CMSD+4 X



PHASE I CLP LABORATORY DATA VALIDATION SUMMARY FOR CONSTRUCTION MATERIAL SCRAP DUMP SAMPLES
ORMET CORPORATION - HANNIBAL, OHIO

CRITERIA FOR FLAGGING PESTICIDE/PCB LABORATORY DATA

CMSD-1
CMSD-2
CMSD-3 X
CMSD-3 (Dup.) X

CMSD-4



— PHASE II CLP LABORATORY DATA VALIDATION SUMMARY FOR RIVER SEDIMENT SAMPLES
ORMET CORPORATION - HANNIBAL, OHIO

CRITERIA FOR FLAGGING SEMI-VOLATILE LABORATORY DATA

RSII-1A X X
RSII-1B _ X X X
RSII-1IBRE X X X X
RSII-IC X X
RSII-1D X X
RSII-2 X X
RSII-3 b X
RE 4 X ’ X
. a-S X X
RSIL-6 X X X
RSII-6RE X b’ X
7 X X X
RSII-TRE X X X X X
RSII-9 X X
RSII-9RE X X X X
RSII-9 (Dup.) X X X
RSII-9 (Dup.) RE X X X X
RSII-12 X pe X X
RSII-12RE X X X X
RSII-12 X X X X

12 (Dup.) RE X X X X



PHASE Il CLP LABORATORY DATA VALIDATION SUMMARY FOR GROUND-WATER SAMPLES
ORMET CORPORATION - HANNIBAL, OHIO

CRITERIA FOR FLAGGING CLP CYANIDE DATA

MW-2

MW-3

MW-3 (Dup.)

MW-14

MW-17

MW-18

MW-19 Data met all QA/QC criteria specified in the Functional Guidelines;
therefore, no qualifiers have been assigned to these data.

MW-238

MW-23D

MW-31

MW-348

MW-34 (Dup.)

MW-35

MW-37

MW-42s

RANNEY

RANNEY (Dup.)



PHASE Il CLP LABORATORY DATA VALIDATION SUMMARY FOR RIVER SEDIMENT SAMPLE
ORMET CORPORATION - HANNIBAL, OHIO

CRITERIA FOR FLAGGING PESTICIDE/PCB LABORATORY DATA

RSII IA

RSI IB

RSIIIC

RSII ID

RSO 2 Data met all QA/QC criteria specified in the Functional Guidelines;

therefore, no qualifiers have been assigned to these data.
RSII 3
RSII 4
RSILS
RSII 6
RSI1 7
RSIT 9
RSH 9 (Dup.)

RSII 12

RSII 12 (Dup.)



APPENDIX R
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